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A New Belden 


High Temperature 
Abrasion Tester 


In spite of huge output, 
our engineering and testing 
are Stricter than ever 


...-that’s why Beldenamel quality continues to improve! 


With magnet wire output running guarantees a continuous output of 
continuously at high levels, it is easy Beldenamel with ‘‘Balanced”’ 


Close up of 
Belden High- 
Temperature 


Abrasion Tester 


showing elec- . 


trically- heated 
oven, scraper 
unit, and indica 
tor lamp in base. 















to let down the bars of quality pro- 
duction. But in the Belden wire mill, 
new and stricter inspection methods 
are now in force. 


This improved Belden supersensi- 
tive, high-temperature abrasion tester 
detects substandard wire with preci- 
sion. The human element has been 
eliminated in this critical test. It 


insulation. 

Good abrasion resistance is one 
of the six essential qualities of 
‘“‘Balanced”’ insulation. It makes for 
lower over-all winding costs and 
higher production output. 

Belden engineers will gladly give 
you full information about the 
design and operation of this tester. 


Belden Manufacturing Company, 4633 W. Van Buren Str., Chicago, Illinois 
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Two almost identical 
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— are two apparently similar bearings, yet 

one can be produced much faster than the 
other. One is made to established American 
standard metric dimensions and tolerances; the 
other is a “special” requiring extra tooling and 


different machine set-ups. 


Consult a New Departure 


engineer as to availability 


of types and sizes. 
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NEW DEPARTURE « BIVISTON GENERAL 
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ball bearings 


SPECIFYING THIS ONE 


Lh x: 


PRODUCTION 


One “special” may well delay delivery of many 
standard bearings and the machines awaiting 
them, in addition to complicating the servicing 


of machines in the field or in the plant. 


New Departure 


THE FORGED J/STEEL BEARING 





Nothing Rolls like a Ball @& 





MOTORS ¢ BRISTOL, CONNECTICUT 
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IT’S SPRING, 19??... Mrs. America has 
finally persuaded “Jim” to trade in their 
house for the brand new model that’s 
just out. This year, he thinks they'll even 
be able to afford the Summer air-condi- 
tioning ‘“‘accessory.”’ For, delivered, the 
whole house comes to only $2,000—with- 
out even allowing for the trade-in! 


—_ A HOME, as visualized here, will be made a prac- 
tical reality through the use of Durez resin-bonded ply- 
wood and other new structural materials. But let Walter 
Dorwin Teague tell you about the plywood prefabricated 
house... 


“Post-war development of the prefabricated house will 
revolutionize the housing problem for the average man just 
as efficiently as the automobile has solved his transportation 
difficulties. Right from the assembly line ...it will come 
complete with built-in kitchen, automatic heat and air con- 
ditioning, refrigeration, radio and telephone.” 


Exterior and interior walls and roof will utilize Durez- 
bonded plywood—sheets of wood that are permanently 
fastened or bonded together with Durez: phenolic resins. 


DUREZ.. plastics that fit the job of 


DURES 


DUREZ PLASTICS & CHEMICALS, INC. 


Walter Dorwin Teague, Industrial Designer 


While extremely light, this plywood is tough and 
weather-resistant— economical to make and easy to han- 
dle from both the standpoint of design and mass-produc- 
tion assembly. 


This is no idle dream—any more than the automobile 
was in 1916. Spurred by the needs of defense housing, the 
Government is now encouraging the rapid development 
of prefabricated houses. As the result of this tremendous 
impetus, you'll be enjoying the advantages of a reason- 
ably-priced, completely modern home sooner than you 
think. 

But right now, all America is engaged in winning the 
war. From the plant—from the laboratory—Durez phe- 
nolic molding compounds and resins and new formulae 
go into war-material production or to the manufacturers 
of civilian essentials. 


Yet all Industry, working overtime today, must shoul- 
der still another responsibility. Industry must also plan 
ahead for a victorious America. Industry must know what 
it can do with plastics—the materials of tomorrow. A re- 
quest on your letterhead will bring DUREZ PLASTICS NEWS 
to your desk every month. — 

POR,DEFENSE 


Sef Buy 
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AND STAMPS. 
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America depends on RAILS by Guardian 


This "'G”’ in the shield .. . high in the air—scouring the 


sea—sweeping the land . . . in jeeps—guns—tanks— SAMPLES OF APPROVED CONTROLS 
AVAILABLE ON SHORT NOTICE 


planes—ships—is doing a 100% “‘all out” job for America! 
GUN SWITCH HANDLES 


Strictly defense, production time open for government REMOTE FIRING EQUIPMENT 
TURRET CONTROLS 


approved items, with samples immediately available RADIO CONTROLS 

NAVIGATION CONTROLS 
AIRCRAFT CONTROLS 

Naval Air Corps, Marine Corps, Signal Corps, Ordnance. BOMB RELEASES 


for any job for the U. S. Army, Army Air Corps, Navy, 


WRITE—WIRE— PHONE 


GUARDIAN YGELECTRIC 


1627 WEST WALNUT STREET CHICAGO, ILLINOIS 
DEFENSE 
LARGEST LINE OF RELAYS SERVING AMERICAN \ INDUSTRY 


FEBRUARY 1942 





ELECTRICAL MANUFACTURING 





FEBRUARY 1942 





BRONZE 


Bean? 


FROM STOCK 


@ Completely machined 
BUNTING Cast Bronze 
Bearings are obtainable 
from stocks located in 
principal centers through- 
out the country. They are 
made in standardized sizes 
ready for assembly in ma- 
chine tools, electric motors, 
and countless other appli- 
cations. Also Precision 
Bearing Bronze Bars in 
hundreds of sizes. Ask your 
wholesaler. Write for cata- 
log giving specification 
data. The Bunting Brass & 
Bronze Company, Toledo, 
Ohio. Warehouses in All 
Principal Cities. 
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All 
T THIS VERY MINUTE in half far-flung network. Only the best | 
a hundred far-flung countries, in insulation will suffice. Every con- | 
Pan American Clippers are help- ceivable climatic condition is faced 
ing to shape history. They carry in Pan American Clippers linking 
the hopes of democracy every- the United States and Europe— 
where that war permits. binding Alaska, North and South 
, ; : ’ ic ether — bringing the 
Upon their prompt arrival hinge America — 7 a ae, 
pe distant Orient and Australasia | 
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and certainty of communications cations equipment throughout the 
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THE MOST WATCHED-FOR SHIP IN THE WORLD 

































CHICAGO - CLEVELAND - NEW YORK - ST. LOUIS - LOS ANGELES 
SAN FRANCISCO - BOSTON - PHILADELPHIA - WASHINGTON, D.C. 





FROM CERAMIC HEAD 
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Mark Reg. U. & Pot. 
ST LAVA ITE * CHATTANOOGA + TENNESSE 

















AMERICAS PIONEER PRODUCER OF 


MAGNESIUM 


REPORTS TO THE AMERICAN PEOPLE | 


IN THIS great national emergency we believe it is reassuring to read 


reports of progress made in the common task that confronts us all. 


We have a report we wish to make to our fellow workers engaged 
in defense activities—a report on what we have done—are doing — 


and will do to meet the nation’s mounting needs for magnesium. 


Magnesium is the lightest of all structural metals—a full third lighter 
than aluminum. Its critical value is in contributing to American air 
supremacy —in saving those vital pounds that spell superior fighting 


speed—longer cruising range—greater load capacity. 


Magnesium, therefore, is of deep interest to every American who 
holds dear the national heritages of our past—the hopes of our 


future. 
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WHERE AMERICA STOOD IN 1939 


The Dow Chemical Company began production of American 
made magnesium metal in 1915. It developed its own pro- 
ducing process, releasing this country from any dependence 


upon foreign sources of magnesium supply. 


But, the manufacture of metal was only the first step. It 
required years of research and experience to develop a 
range of practical magnesium alloys (Dowmetal) to serve in 
various applications. Methods of fabrication had to be 
adapted to conform to the specialized characteristics of 
magnesium. And, equally important, American industry had 
to be familiarized with this ultra-light metal—to learn by test 
and experience how it could serve many needs. All these 


steps took time. 


Despite all these factors, Dow, as the sole producer of mag- 
nesium for American industry, had developed by 1939 a 
domestic market requiring an annual production of 6,000,000 


pounds—a notable accomplishment. 


THE MAGNESIUM SITUATION IN 1940 





Early in 1940, Dow, having already sensed the rising need 


for magnesium in the awakening defense program, had 
voluntarily doubled the production facilities of its Midland 
plant. 


Fast on the heels of this first step in a vast expansion pro- 
gram came even greater—more startling news. In March, 
1940, Dow announced to American industry one of the most 
significant advances in modern chemical engineering—the 
first extraction of magnesium metal from the sea. This was 
the logical result of a long experience in the chemistry of 


natural brines. 


Acquiring a 1000 acre site on the Gulf of Mexico at Freeport, 
Texas, work on a mammoth magnesium plant was started 


without an instant’s delay. 


Working at incredible speed—using at times a construction 


crew numbering 4,800 men—the first unit of this plant was 
completed and began production in the record-breaking time 


of ten months. 


THE MAGNESIUM PICTURE IN 1941 


On January 21, 1941, the 
first magnesium was poured 
—and shipped—from Dow’s 


Texas plant. This was the 


MILLIONS OF POUNDS 





first time in history that mag- 


} 
| 


nesium metal had been ex- 
tracted in commercial quantities from sea water—a goal long 


sought but never before realized. 


Combined with the already doubled production of magnesium 
at Midland, this made available an annual production rate 
of 36,000,000 pounds—a six-fold increase in our national 


magnesium supply in slightly over a year! 


As the year 1941 progressed so did the production facilities 
for magnesium. By the end of the year, American aircraft and 
other defense producers measured Dow’s magnesium produc- 
tion at over 50,000,000 pounds annually—a considerably 


greater tonnage every 45 days than was formerly required 


Today, magnesium is rolling 
out of Dow's Michigan and 
Texas plants in unprece- 
dented volume and produc- 


tion is constantly mounting. 





In addition Dow is now build- 
ing at great speed new plants for the government that will 
overshadow in size and capacity any now in existence in 


this country. 


During those years when only the more progressive of American 
industrial engineers were utilizing the light-weight character- 
istics of Dowmetal, it would have seemed fantastic to think 
that some day the demand for this metal would soar to such 


stupendous heights. 


Yet that day is here and Dow is meeting the challenge as a 
great opportunity to do a national duty. And, if tomorrow 
more is asked—Dow wants you, and every American, to 
know it will respond with every ounce of effort—every resource 


—at its command. 
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THE DOW CHEMICAL COMPANY - MIDLAND, MICHIGAN 


New York «+ St. Louis Chicago 


CHEM™MICALS INDISPENSABLE 
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One Source of Supply for Tape, Varnish, Mica... i 


bi *‘No piece of electrical equipment is stronger than its insula- 













in eG tion”. . . and for this reason electrical manufacturers 
, Wn 1M : everywhere prefer Westinghouse Tuffernell. 
nea ey) pw They know that Westinghouse combines thorough research 
aN \ “ERE and testing of raw materials and finished products, with the 
we first-hand application knowledge gained in its own vast opera- 
¥ U ¢ tions . . . that its products will work, not only in theory, but 
. 7 4 in fact. 


And they know that Westinghouse saves them precious time 
in placing orders, because Westinghouse makes a complete 
insulation line. 


Complete Tuffernell details will be sent upon request—we 
will gladly consult with you on any special insulating problem. 
Just write Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pennsylvania, Department 7-N. 


St: 
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Westinghouse 


* TUFFERNELL’ INSULATING MATERIALS 
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BONDED RUBBER 
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It is an engineering principle that for a 
known load and disturbing frequency, the 
degree of vibration isolation in any elasti- 
cally mounted system increases as the deflec- 
tion of the mountings increases. Adequate 
deflection of the mountings under load is 
' essential, therefore, in reducing the natural 


= frequency of the mounted assembly. 


©) RADIAL STABILITY 





From the practical viewpoint, one other 
mounting characteristic is desirable in effi- 
cient vibration control; namely—the mount- 
ings should be soft only in the direction of 
the vibratory forces. Mountings that are soft 
in all directions are unstable, and will usually 
produce excessive and uncontrollable move- 
ments of the mounted assembly. 
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SUPPORTING 
MEMBER 


SUPPORTED 
MEMBER 


LORD TUBE FORM MOUNTING 





245 E. OLIVE AVE., BURBANK, CAL. 
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LORD PLATE FORM MOUNTING 


LORD MANUFACTURING COMPANY... ERIE, PA. 


280 MADISON AVE., NEW YORK 


VIBRATION CONTROL 


Depends On Two Factors Found In All 


LORD SHEAR TYPE MOUNTINGS 


tM eee ae : 


ORD engineers have perfected bonded rubber-to-metal 
mountings that embody the two essential factors for effi- 
cient vibration control discussed at the left. These compact, 
easy-to-install mountings operate on the principle of creat- 
ing shear stress in the rubber when under load. Experience 
has proved that for practical applications,rubber stressed in 
shear is softer and more stable under load than when stressed 
in either tension or compression. In Lord Shear Type Mount- 
ings, therefore, adequate deflections are obtained without 
resorting to large masses of rubber that would result in an 
unstable assembly. 


Lord Mountings are made in Plate Form, for support- 
ing loads from a few ounces up to 300 pounds each, and in 
Tube Form, for loads up to 1500 pounds each. 


In a radio installation similar to the one shown below, 
based on a disturbing frequency of 1750 c.p.m., a 3/32” 
deflection of the mountings, and a load per mounting point 
of 1914 lbs., 88% of the vibration in the supporting struc- 
ture would be prevented from reaching the radio. In the 


Waukesha truck type evaporator shown at the left, the Lord | 


Tube Form Mountings perform the dual function of isolating 
the truck body from vibrations generated in ee 
the unit, and likewise protect the blower ] 
assembly from road shock. Lord Bulletin - 
No. 104, describes the use of Lord Mount- 
ings on many different types of equipment 
and contains valuable engineering data on 
vibration control. Write for your copy. 





Lord Mountings are made in a variety of standard styles 
and types to fit practically any mechanical installation. 


844 N. RUSH ST., CHICAGO 
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a. all it takes —just a few seconds —to in- 


sure longer, quieter, more efficient operation 


for almost any high-speed rotating part. The secret 
lies in eliminating vibration, principal cause of 
wear and failure. 

The balancing of these parts was once a tedious 
and costly procedure. Now it is done so quickly 
and economically that no manufacturer should 
penalize his product by permitting the presence of 
unbalance to shorten the life of vital parts. 

Using the radio principle of amplification, Gisholt 
Balancing Machines locate and measure unbalance 
vibrations to a degree of accuracy that is almost 
unbelievable — within 25 millionths of an inch. 


Yet, these machines are simplicity itself to operate. 


The subject of balancing is interestingly treated 
in an illustrated 32-page booklet. Your copy will 
be sent on request. Gisholt Machine Company, 


1119 East Washington Ave., Madison, Wisconsin. 


LOOK AHEAD—KEEP AHEAD—WITH GISHOLT IMPROVEMENTS 





TURRET LATHES * AUTOMATIC LATHES * BALANCING MACHINES 


What water means to the earth, lubricant means 
to a bearing — life itself. And as the mountain 
stream provides an abundant and constant flow 
of water, so the exceedingly large grease capacity 
of the‘‘CARTRIDGE’’ BALL BEARING provides con- 
stant and abundant lubrication to its raceways 
and rotating elements. 

In the cross-section herewith, note how the 
DOUBLE-ROW WIDTH GIVES THE ‘‘CARTRIDGE”’ 
BEARING DOUBLE THE GREASE CAPACITY of 
the single-row type — guarding against premature 
dryness. Note also how the in-built metal seals 
confine the grease WITHIN THE BEARING ITSELF, 
REGARDLESS OF THE ANGLE OF THE SHAFT. 


The “CARTRIDGE” BALL BEARING is equipped 
with close-fitting, wearless metal shields which, 
with recessed inner ring construction and two or 
more grease grooves, form a truly effective laby- 
rinth through which THE GREASE CANNOT PASS 
AND DIRT CANNOT ENTER. 

Adopt the “‘CARTRIDGE BALL BEARING as your 
insurance against neglected lubrication, and dirt 
and grease contamination. It is handled as an in- 
tegrally sealed unit, needing no supplementary 
closure parts. It provides easier and quicker as- 
sembly and disassembly. It STAYS CLEAN before 
mounting, during assembly, or when removed, and 
has convenient regreasing and inspection features. 


Write for the Catalog. Let our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORP'N., STAMFORD, CONN., U.S.A. © FOUNDED 1911 


PRECISION BALL, ROLLER and THRUST BEARINGS 
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YOU AND WE 
HAVE AN AXIS 
TO GRIND! 


Ficus purpose guides all of us today. Vou and we have but 
one goal to reach—just one to work and fight and think toward. 


Every minute of time and every ounce of energy must be directed 
to that end. Jt will be done! We all know that. 


Here at Accurate we've been busy. Very busy, like you. 
Machines and men and space are used to capacity. We are coop- 
erating to the limit with our customers—and they with us. But 


none of us should be satisfied with doing our best. We must do 
better. That's how America has accepted every Challenge .. . 


and thereby always achieved its goal. 


Jf you need springs, wireforms and stampings for this job of 
ours, let us see if we can help you. 


ACCURATE SPRING MANUFACTU 
3817 West Lake Street Chicago, Illinois 
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SAFE SPEEDS FoR THREADING 
Plenty of it, applied AND INCHING 


directly without intermediate The drive can be arranged 


speed-changing devices. to give very slow speeds 
. oii ane while threading material 


by hand or setting up work. 


JUNCTION BOX 
WITH 


A-C. LINE 


SPEED 


CHANGES 6 BS i> QUICK 
Smooth changes over ranges a STOPPING 


up to 16 to 1. Wider ranges 
under special conditions... 
Speeds can be adjusted while 
machine is in operation. 


Obtained electrically 
either by operation of 
speed adjuster handle 


| ADJUSTABLE 
| SPEED or stop button. 
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CONTROLLED 
ACCELERATION SPEED SETTING 


fil ane 4 a When set for a given 
to suit the job. No clutches are operation the motor may be 


needed. Acceleration is smooth : 

so that driven machine and 00k: eee ee 
material in process are not sub- intertering with the speed setting. 
jected to undue shock or strain. 





andsomely Tlarked anels _ 


FOR ELECTRICAL DEVicEs / 


ANY of the electrical devices which the defense program 


requires in such profusion are being made with hand- 
somely marked panels in Formica. These markings are printed 
in gold and silver and protected with a hard, durable, baked-on 
film of protective material; they are engraved, or stamped. For 
use in night-flying airplanes where visible light may not be 
used they are printed in fluorescent inks which glow in black 
or invisible light. The panels may have high insulating quality 
where that is required. All have handsomely finished surfaces 
and are immune to injury from grease or sol- 





vents. They are printed and machined complete 
at the Formica factory and shipped ready for 
assembly. Send your blue prints for quotations. 


THE FORMICA INSULATION COMPANY 


4638 Spring Grove Avenue ¢ Cincinnati, Ohio 


FLUORESCENT 
MARKINGS 
ARE 
AVANABLE / 


PROTECTED 
DURABLE PRINTING 
IN GOLD AND 

SILVER 7 


ORMICA 
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of ACROSS-THE-LINE SOLENOID STARTERS 


STANDARD ENCLOSURES 


Did you ever see a finer looking 
family of motor starters? And such 
simple design! From smallest to big- 
gest they are alike in attractive 
appearance, which makes them mighty 
popular with machinery builders. 
With only one moving part... with 


double break, silver alloy contacts 
. .. with precision overload relays, 
this family of solenoid starters is lead- 
ing the parade with a new standard 
of motor control performance. 

Let us send you the “Story of the 
Solenoid Starter.” 


Made in 
5 Sizes 
up to 
50 Hp, 220 V 
100 Hp, 600V 


Allen-Bradley Company, 1309 S. First St., Milwaukee, Wis. 


FOR EVERY SERVICE 


For non-haz- 
ardous dusts 


For water- 
tight service 


For corrosion- 
proof service 


For general 


For non-cor- For corrosive For hazard- For wall 
installations 


rosive haz- hazardous ous dusts mounting 
ardous gases gases 


For pedestal 
mounting 
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22-Unit machine tool panel. 


12-Unit control panel. 
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Get More Output with Automatic Control 


Step up the output of your multi- motored 
machines with tailor-made, fully-auto- 
matic sequence control. Use Allen-Brad- 
ley special control panels, assembled 
from standard units, and thus get any 
combination of sequence control with- 
out costly, experimental design. 


Exterior of control panel show- 
ing disconnect switch operated 
from front of panel. 


QUALITY 


. ‘a 
ALLE alee 





Allen-Bradley control engineers have 
wide experience in such “special” panel 
design. Moreover, all A-B switches are 
standard units with long records of suc- 
cessful service. Don’t risk the reputation 
of your machines with untried or more 
complicated controls. Specify A-B. 


16-Unit machine tool panel. 


15-Unit tailor-made panel. 


Open view of 17-unit con- 
trol panel. Note the conven- 
ient terminal connections. 
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A millon tine a week 
EMERSON PROVES THE VALUE 
OF PARKER-KALON QUALITY-CONTROL 


“Dunine a busy week, we often use more than a 
million Parker-Kalon Self-tapping Screws”, says 
Emerson’s* engineer. “We've tried others, but 
always found good reason to prefer Parker-Kalon 
... they drive easier, with less torque and less 
wear on driver bits... and our punishing ‘shake’ 
tests show that they stay in tight!” 

The sure, trouble-free performance of a hun- 
dred or a million Parker-Kalon Self-tapping 
Serews is the result of rigid laboratory control of 
quality. Every safeguard is taken to protect you 
against “doubtful screws” . .. screws that look all 
right but some of which fail to work right. 

Parker-Kalon Quality-Controlled Self-tapping 


Screws put an end to “slow-ups” ... you can start 


every P-K Screw quickly and easily, and count on 
it to hold! Trouble-free performance boosts the 
time-and-labor savings obtainable with Self-tap- 
ping Screws. “Doubtful Screws” rob you of part 
of the benefits you get by eliminating tapping... 


or fumbling with bolts and nuts. . 


. or riveting 
in hard-to-get-at places 


... Or inserts in plastics. 
No matter what material you’re assembling — 
sheet metal, heavy steel, die cast metal or plas- 
tics — there’s a type of Parker-Kalon Self-tapping 
Screw — thread-cutting and thread-forming — that 
will save time and money on the job. Parker- 
Kalon Corp., 198-200 Varick Street, New York. 
Emerson Radio & Phonograph Corp. 


ALUM ey 


y - p , 2 y, P-K QUALITY-CONTROL 


ELIMINATES “DOUBTFUL SCREWS” 


This Parker-Kalon Quality-Control Laboratory is without 
atl NE aah counterpart in the screw industry. Through unequalled testing 
and analytical facilities it exerts rigid control over the quality 
of every screw produced. Not one detail is overlooked. Parker- 


Kalon Quality-Control is your complete assurance that every 
P-K Screw you use - the first or the millionth —is as good as 


Give the Green an e to Defense Assemblies modern science and manufacturing methods can make it. 


tool panel. 


SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 
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SELF-TAPPING SCREWS FOR EVERY METAL AND PLASTIC ASSEMBLY... 


- AND OTHER FASTENING DEVICES 
FEBRUARY 1942 
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ACROSS-THE-LINE TYPE 


ed 


Full range for motors up to 50 HP. 


RELAYS — Midget size: Very fast 
action with no residual magnetism permits 
closer range of timing; important advan- 
tage in machine tool control and in welding. 
Silver to silver contacts, stationary and mov- 
ing both removable from the front. Impreg- 
nated coil; complete dampproof insulation. 
Engineered for exceptionally long life. Rated 
up to 440 Volts; contact rating 10 amperes, 
A. C. Industrial control spacing. Available 
with or without NEMA Type 1 enclosure; 
also for panelboard mounting. 


INDUSTRIAL CONTROL 


SOLENOID STARTERS — Sizes 0 
and 1: For control of motors of 1 to 7% 
H. P., single or polyphase. A. C., 110 to 550 
Volts. Front-connected, with open view for 
inspection of contacts and connections. Coils, 
contacts and other parts easily changed. 
Switch unit removed or replaced by turning 
one screw only. Re-set button independent 
of cover. Separate-unit construction for 
each pole, — confining the arc, excluding 
dust. This lighter, stronger build of switch 
reduces impact, conduces to long life. 


MAGNETIC CONTROLS — Sizes 2 


and 3: Double-break silver to silver con- 
tacts, full- floating and self-aligning. Indi- 
vidual arcing chambers for each pole. 
Magnet E-shaped, with heavy-duty shading 
coil. Interchangeable heaters. All replace- 
ment parts accessible from front of switch; 
handy straight in-and-out wiring. Three 
types of enclosures: general purpose, 
weatherproof and for hazardous locations. 


For quick reference to the standard units, 
ask for Catalog 8-M. 


DIVISION 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U.S. A. 
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This ts their big BENDING moment— 


SPRING NEWS 


Circles show number of 
cycles required to produce 
failure at various stresses 


So 
oO 


NUMBER OF CYCLES 


The results of the Rotating Beam 
Fatigue Test are graphicallyshown 
by the SN curve in which the bend- 
ing stresses are plotted against the 
number of cycles of stress reversal 
at failure. All SN curves have the 
same characteristic shape. As the 
stress decreases the number of 
cycles increases until a stress is 
reached where no failures occur. 
This stress is called the endurance 
value of the material. 


HEY look like gracefully curved fencing 
foils—but these four lengths of wire are 
being subjected to the Rotating Beam Fa- 
tigue Test in the Hunter Laboratory. Spec- 
imens from a coil of wire are bent at various 
radii and whirled at a controlled speed for 
hours... even days... until they fail... 
or reveal their actual endurance values. 
Tests on every conceivable spring ma- 
terial have been made by Hunter, including 
important studies on the effect of various 
heat treatments, surface finishes and elec- 


HUNTER 


troplating. These tests, correlated with 
fatigue tests on actual springs, provide a 
wealth of valuable spring design data for 
use by our engineers. 

Along with this research work additional 
fatigue “heads” are in constant operation, 
making routine checks on the uniformity 
of the fatigue resistance of materials re- 
ceived from the various approved sources 

. an unusual but very effective adjunct to 
the many other tests required for maxi- 
mum quality control of springs. 


HUNTER PRESSED STEEL COMPANY, LANSDALE, PENNA. 





lt was a case of 
foo many mofors 


How G-E Motor Engineers Helped Solve a Complicated Design Problem 


OT long ago one of our customers was offered 

an opportunity to fill a large order for a type 
of equipment that he had never before made. 
Requirements were that the product had to be 
smartly styled and inexpensive. 


So his engineers started to work. Soon they had 
designed a unit that operated satisfactorily; but it 
did not meet the appearance and cost requirements. 
Their design called for two motors and two gear 
reductions. Not satisfied with this, they asked Gen- 
eral Electric for help. 


After motor engineers had 
studied the requirements thoroughly, they sug- 
gested changes that would make possible the use 
of one motor and one gear reduction, instead of 
two. These recommendations were then 


our fractional-hp 


incor- 


porated by the customer’s designers in a new 
sample. 


The result? A unit that was attractive—com- 
pact—and inexpensive enough to sell in a highly 
competitive market. 


Perhaps our engineers can help to simplify your 
complex design problems, and at the same time 
save you both time and money. Their services are 
available—without obligation—whether your de- 
sign is all set or only in a 
preliminary stage. Get in wr” 
touch with them now 
through the G-E office 
near you. General Elec- General Electric and its em- 

5 s ployees are proud of the Navy 
tric, Schenectady, N. Y. award of Excellence made to 

its Erie Works for the manu- 
facture of naval ordnance. 


GENERAL @ ELECTRIC 
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RING 








No matter what tools of war your plant is turning out, 


quantity aud quality are needed Now. When these two 


are combined, Victory is assured. 


This is the rule at Sts; and—despite production pres- 


cas DS RMLs bear oe. 


sure—the peacetime reputation of Sis bearings is 


being amply sustained under the sterner demands of war. 


Satan 
pile eS Bar plies 


SUSI INDUSTRIES, INC., FRONT ST., & ERIE AVE., PHILA., PA. 
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IRVINGTON SCORES AGAIN 
LE 


| 
“% EIBRONIZED KOROSEAL* TUBING 


FOR ELECTRICAL INSULATION 


Used by many large manufacturers in electronics, instruments, 
aircraft, electrical appliances and power industries. 


FIBRONIZED KOROSEAL* TUBING’S outstanding properties 
include inside and outside smoothness, exceptional elasticity, 

closer manufacturing tolerances. Will enable you to use it in 

intricate applications to improve the product and cut manu- 

facturing costs. 





PERFECT PERFORMANCE 


® Excellent resistance to acids, alkalies, solvents 

® Continuous heat resistance at 160° F. 

® Insulation resistance 90% R.H. 16 hours at 105° F.— 
infinity 

e Fireproof. Does not support combustion 


@ Retains flexibility after being subjected to 225° F. for 
approximately 1000 hours (A.S.T.M. Test) 


@ Tensile strength—2,845 Ibs. per sq. in. 
e Dry dielectric strength (.022” wall thickness)—1050 VPM 
e Wet dielectric strength (.022” wall thickness)—817 VPM 


after 24 hours immersion 


FIBRONIZED KOROSEAL* TUBING FOR 


Meets or excels all A.S.T.M. specifications. Comes in A.S.T.M. 
sizes and in a variety of colors. Is also available in transparent 
shade. 


The Fibron Division of Irvington Varnish & Insulator Co., 
leaders in the pioneering, development and manufacture of 
extruded tubing for electrical insulation, invites you to test 
FIBRONIZED KOROSEAL* TUBING. 


Submit your specific problems to our Fibron Engineers, De- 
partment 56. They will recommend the right tubing, furnish 
samples and complete test data. 


*KOROSEAL—a trademarked name 
of B. F. Goodrich Company 


VARNISH & INSULATOR CO. 


PLANTS AT IRVINGTON, N. J. and HAMILTON, ONT., CAN. 
Representatives in 20 Principal Cities 
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N MAKING this Searchlight equipment, 
Chromel resistance wire is used in 
some way. Like you, we too look to the 
day when Chromel will again be com- 


pletely available to meet our peace-time 
want of comfort and convenience, through 


heating devices. For more than 30 years, 
Chromel heating elements have performed 
to the satisfaction of your customer, and 
to your profit. Meanwhile, Chromel makes 
its good contribution to the War. Hoskins 
Manufacturing Company, Detroit, Mich. 


The scarcity of Chromel for 
civilian use is due to War 
demands for nickel and for 
Chromel. Please bear with us. 
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HAAOUNUM PLATING 
bout Answer 


~TO LONGER TOOL LIFE? 
—TO MAN-HOURS SAVED? 


4 | 
4 , / 


On Chromium Plated Plug Gauges, for 
: : ; : example, greater accuracy is maintained— 
valuable Dies, Gauges and other metal working tools? as much as 15 times longer life obtained. 


Do you want to add many hours of productive work to 


Want to reclaim oversize or undersize parts? Save man- Other tools giving longer life under spe- > 
cific conditions when chromium plated in- F 
: re clude Broaches, Burnishing Bars, Bushings, 
advantages— made possible by INDUSTRIAL (HARD) Taps, Reamers, Drills, Lathe Centers, Tool 
CHROMIUM PLATING for many years—are more vital Tips, Files, Slitting Saws, Needles, Thread 
pe Chasers, Molding Dies. 


hours by avoiding breakdowns, resettings and rejects? These 


than ever now. 














































































} 
. DRAWING AND PUNCHING DIES By chromium plating oversize or undersize 
/ machine or ground parts, many plants are 
are turning out thousands of extra ord- reclaiming rejects instead of scrapping 
nance and essential machine parts every them... saving many hours of skilled labor 
day through being chromium plated. represented in each finished part reclaimed. 
Here are examples of the applications Even where a fractional percentage of total 
in which vital production and man-hour output can be salvaged, the low cost of 
SL CRUANES: SES effected—in drawing and chromium plating makes it worthwhile to 
punching copper, brass, nickel and cold look into the savings which may be possible. 
rolled steel. 
Giving much longer Service 
é } * > . 
Chromium plated tools often outwear others many times Prompt En (NCCTUNG Advice 
over. In drawing seamless nickel tubing, for example, 
ne ac > ate 1 averace 0 i 25 - - - - “ ve ‘ 
cue seaielacenter Gade platen aise avemnge 10 tans Advice from U.C. is advice from Chromium Plating Head- 
longer life than unplated dies—plated mandrels give up : 
05 30 tenes the cetviee. quarters. Manufacturers, large and small, who need this 
service for the production of vital war materials will find it 
Saving the cost of new tools readily available under the U.C. licensing agreement. Let 
Another concern cites the saving in tool steel—plus 90 us tell you—without delay—how much you can save and 
} per cent of the time required for new drawing tools— how you can save it. Write or wire today. 


simply by replating tools when worn—to obtain another 
long span of service. 


Speeding machine out put 


Production losses through stopping to polish or redress 
dies are minimized by chromium plating. Seizing and 
scoring of the tools are also substantially reduced .. . 
easier and cleaner stripping of the metal is made possible. 





ALUMINUM, iS 
DEFENSE, 
AND YOU BEING 
DONE 


EVERY INDUSTRY, every responsible man in industry, 
has the present duty of answering two questions. 


FIRST ONE IS: Are we, am I personally, doing everything 
within my power for the war? Our answer here at Alcoa 
is a plain, unqualified, yes. 


NEXT QUESTION IS: What are we doing about the day 
when we will all need business, which is the polite way 
of saying, when millions of jobs will be needed for the 
boys who come back, and for the boys who stayed back 
to make the weapons. 


IMAGINEERING, you know, is the word we have coined 
to define what we business people have all got to do 
about the future; about the products we are going to 
make and the services we are going to be able to offer 
when this war is over. Imagineering is imagination plus 
engineering. 


HOW DO YOU DO IT? One way would be to figure out, 
now, how to take advantage of all the aluminum that is 
going to be available. 


QUICKEST WAY TO GET AT IT is to take one of your prod- 
ucts or a piece of equipment that ‘“‘just couldn’t’”’ be 
made of aluminum, and ask yourself, Why not? 


MEANING, OF COURSE, why not light; why not stronger 
for the same weight; why not resistant to corrosion, and 
so on, ad infinitum. The first man in any line of business 
who calls tradition a liar, and things-as-they-are a mill- 
stone, is the man who is going places; the man who is 
going to make peacetime pay rolls. 


THAT’S IMAGINEERING AT WORK. We’ve got some ideas 
here at Alcoa. We’re trying to pass them out. We are 
looking for men who have made themselves receptive by 
doing some solid Imagineering on their own hook, in 
their own fields. 


Aluminum Company of America, 2179 Gulf Building, 
Pittsburgh, Pennsylvania. 
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Wf; PHOTRONIC 
wuremesne» PHOTO CELLS 


..- IN SHAPES, SIZES AND CHARACTERISTICS 
TO MEET YOUR SPECIFICATIONS 




































ture of the stable, dry-disc photo- 
cell—now announces several devel- 
opments of particular interest to 


| 
i 
WESTON -— pioneer in the manufac- 
designers of photo-cell circuits: 


1. WESTON Photronic Cells can 
now be supplied in a wide variety 
of shapes and sizes, including such 
specialties as multiple cell circuits 
on acommon electrode. The method 
of producing these special sizes and 
shapes has now been improved to 
the extent that the many problems 
and higher costs usually associated 
with specialty cell design have been 
overcome. 


2. Through the development of a 
new but thoroughly proved classifi- 
cation system, the standard Type 3 
Photronic Cell (illustrated above) 
can now be supplied in accordance 
with predetermined specifications. 
This cell can be furnished to meet 
practical specifications as to output, 
resistance, within close limits of the 
normal spectral response, etc. 


For complete technical data on 
WESTON Photronic Cells, or engi- 
neering cooperation, write to Pho- 
tronic Division, Weston Electrical 
Instrument Corp.,582 Frelinghuysen 
Avenue, Newark, New Jersey. 


*PHOTRONIC —A registered trade- 
mark designating the photoelectric 
cells and photoelectric devices manu- 
factured exclusively by the Weston 
Electrical Instrument Corporation. 


4 Laboratory Standards . . . Precision DC and Specialized Test Equipment... Light 
AC Portables . . . Instrument Transformers Measurement and Control Devices... 

. - . » Sensitive Relays ...DC, AC, and Exposure Meters... Aircraft Instruments... 
Thermo Switchboard and Panel Instruments. Electric Tachometers...Dial Thermometers. 


FOR OVER 53 YEARS LEADERS IN ELECTRICAL MEASURING INSTRUMENTS | 
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Polymerin* industrial finishes are widely used through- 
out the electrical manufacturing industry. On appli- 


ances of many types, on lighting fixtures, refrigerators, 


Two Reasons Why POLYMERIN FINISH Is 


Polymerin’s smooth surface adds beauty and 
eye appeal to these modern lighting units. 


Polymerin is extra tough! It resists chipping, 
marring; stands heat without discoloring. 


TESTS of all kinds confirm Polym- 
ertn's qualifications for use in the 
electrical field. Ault & Wiborg 
Corporation, makers of this remark- 
able speed finish, have always em- 
phasized the importance of research 


in their business. They have had 


J 


) 
available to them the comprehen- 


sive research facilities of Interchem- 
ical Corporation, A & W’s parent 
company, in addition to their own 
laboratories. Ault & Wiborg has 
just completed a new laboratory 
building in Cincinnati to house its 


expanding research organization. 
g 8g 





washing machines, fans, beverage coolers, ranges and 
heaters, Polymerin provides a tough, resistant sur- 
face that protects the product— makes it /ast longer. 


*Trademark Reg. U.S. Pat. Off. 
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Ideal for Fluorescent Lighting Fixtures 


Iara ao a 
Ta cen LIGHTING, 


INC. 








These photographs show installations of Silvray fluorescent units, manufactured by Silvray Lighting, Inc., 
L. I. City and finished with A & W Polymerin. Polymerin protects the metal surfaces of these fixtures and 
helps to keep them looking attractive and decorative. Tough and resistant Polymerin makes products last longer. 
Y 
WaT ee oe _——— 
RATION = 
THE FRINK CORPO _ 
; 
4 | 
i 
' | 
+ | 
4 The Frink Corporation is another prominent user of durable Polymerin finish. These Polymerin-finished 
8 oe , cen aa : ; ; te Naan 
5 units shown above are Frink products in the LINOLITE Fluorescent equipment line. Polymerin’s smooth, 


lustrous surface contributes to the handsome appearance of these modern lighting fixtures. 


~abaiEe. 
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POLYMERIN FINISH 


MAKES PRODUCTS LAST LONGER 


AULT & WIBORG CORPORATION - A Subsidiary of Interchemical Corporation - 75 VARICK ST., NEW YORK CITY 
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( PATENTED) 


JETAL, the original patented 


One of Hundreds of method, is guaranteed to 
Satisfied Users says — surpass any other method of 


— <n blackening iron and steel in 


“We have used various blackening 
° 
methods in an attempt to obtain the best Speed 
possible process. The results already Pa . 
indicate that JETAL not only gives us an x Car Resistance 
excellent dense black finish, but it is 


ios ® Rust Resistance 


“It has also increased our production E 

greatly. ... It has increased the output ™ conomy 

to such an extent that we are able to take 

care of much outside work which manu- JETAL meets Government Specifications for 
facturers have desired that we blacken a black oxide coating. With Jetoil, it with- 
for them.” stands up to 50 hours’ salt spray test. 


Faster production, lower costs oe 
JETAL fulfills Defense needs — replaces strategic 


materials. Immediate delivery, any quantity. Samples 
and consultation service without obligation. 


and better products are invari- 
ably assured by use of this out- 
standing blackening process. 


ALROSE CHEMICAL CO. 


PROVIDENCE, R. I. TEL. WILLIAMS 3000 
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Deep Drawing Work Can 
Oe ee Oy 
Standard Punch Press. 







Our New Improved Universal Pneumatic Die Cushion 
can be used for all deep drawing operations, includ- 
ing pressure pad control on all forming dies. 

Send us prints of your work for helpful, specific 
recommendations on any of your drawing or form- 
ing requirements—no obligations. 

Write today for complete engineering catalog 
of representative installations of pneumatic die 

TT Ml ae latte ee cushions on all deep drawing and pressure pad 


with a Pneumatic Die Cushion control work. 


for as low as $50. Immediate delivery on trial basis. 


DAYTON-ROGERS MFG. CO. 


2830-13th AVENUE SOUTH, ILL 








ity applications ...they can be delivered with the prompt- 
ness you need to maintain your production schedules! 
When the Needle Bearing was introduced eight years 
ago, design engineers in every field quickly recognized its 
unusual merits. Encouraged by the steadily rising sales that 
confirmed industry’s growing acceptance of the Needle 
Bearing, Torrington began a program of plant expansion 


designed to permit wider utilization of 
the bearings’ potentialities. With the 
beginning of defense activities, indi- 
cations of still heavier demands pro- 
vided the basis for further expansion, 
and today production is geared to 
meet the needs of the Victory program. 

The Needle Bearing has already 
demonstrated its efficiency in count- 
less industrial applications, where its 












EFFICIENT OPERATION 
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Torrington Needle Bearings permit 
anti-friction Construction at important 
points in A.C.F. passenger coaches, 
giving smooth, efficient operation. 
Needle Bearings contribute also to 
reduction in need of service attention, 
because of their long life and efficient 
lubrication. 








THE A.C. F. MOTORS COMPANY 


There is no shortage of Torrington Needle Bearings for prior- 
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SHORTAGE 
HERE! 










SAVINGS IN WEIGHT 








Needle Bearings themselves are light 
in weight, and their simple design 
often permits additional weight sav- 
ings through simplification of sur- 
rounding parts. These advantages are 
especially important in aircraft appli- 
cations—for example, in Republic’s 
P-43 “Lancer” pursuit plane. 











REPUBLIC AVIATION 





small size, low cost, high capacity, ease of installation and 
lubrication have made possible improvements in product 
design and operation, or reductions in manufacturing 
costs. And today there is a still more important reason for 
the use of the Needle Bearing—its availability for prompt 
shipment on rush orders. 

You can eliminate one source of production delays by 
planning vow to incorporate the Needle Bearing in your 





designs. Torrington engineers will 
be glad to work with you in adapting 
the Needle Bearing’s advantages to 
your specific problem. For full details 
write for Catalog No. 117. 


THE TORRINGTON COMPANY 
TORRINGTON, CONN., U.S.A. © Estab. 1866 


Mokers of Needle and Ball Bearings 


New York Boston Philadelphia Detroit 
Cleveland Chicago los Angeles Seattle 
San Francisco Toronto London, England 


LONGER SERVICE LIFE 


Use of Needle Bearings at six loca- 
tions on the power automatic chuck 
unit of Warner & Swasey’s No. 2 
Turret Lathe results in longer life of 
the unit, insures smooth operation as 
well. High capacity and small size of 
the Needle Bearing are additional ad- 
vantages in this application. 


THE WARNER & SWASEY CO. 
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Iron Horses Talk and Hear 


ray Connector plug sawed, turned, and drilled. 


B —Coil form 


turned, milled, and threaded 


The speed, numbers and tactics of modern tanks make radio communication neces- 
sary for effective action. e Communicating systems represent only one of many 
defense applications for which the Bakelite-laminated industry produces dependable 
insulation. The industry is working at capacity producing parts of all kinds for the 


Defense Program and for essential industry. sYNTHANE CORPORATION, OAKS, PENNA. 


SYNTHANE TECHNICAL PLASTICS 


SHEETS + RODS - TUBES - FABRICATED PARTS 5 SILENT STABILIZED GEAR MATERIAL 


Bakelite — x laminated 





SYNTHANE PARTS FOR DEFENSE 
AND PEACETIME APPLICATIONS 


ry SYNTHANE 


Bakelite — aw laminated 


oe aes 
Airplane radio loop form 
Rod for bottle washing machine 
Variometer stator 
Molded-macerated truck wheel 


Molded-macerated valve check ball 
PN ia eleeh ci IES (ol) 
Aircraft part 


PNigaaehi) propeller part 
Aircraft part 


Airplane fairlead 
Handle for hosiery ironing device Brush holder bracket 


ate Mal Pehle TLL 
Aircraft part 

Radio coil spool 

Ball bearing retainer 


SYNTHANE CORPORATION, OAKS, PA. 





ayon industry 
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spool 

g retainer 


Bev biddaae JUS research, plus 
A 


the experience accumulated in 


over 37 years of manufacturing sili- 
con steel sheets, enables us to offer 
to manufacturers of electrical equip- 
ment sheets having the right physical 
and electrical properties. fo meet our 
own exacting standards U-S-S Elec- 
trical Steel Sheets must have the 
following: 

UNIFORM SHEET THICKNESS—an aid to uni- 


form and compact stacking of laminations 
to give a good space factor. 


UsS-S ELECTRICAL 


for motors, generators and transformers 
CARNEGIE-ILLINOIS 


lumbia Steel Company, San Francisco, Pacific Coast Distributors 
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GOOD PUNCHING QUALITY — sheets must 
have the right ductility for clean, easy 


punching. This speeds production and pro- 
longs the life of dies. 


CORE LOSS—each lift of sheets is laboratory 
tested for core loss. Uniform production 
methods assure consistently low core 
losses, a feature of value in the efficiency 
and uniform quality of electrical apparatus. 


U-S-S ELECTRICAL STEEL 
SHEETS are supplied in ten stand- 
ard grades in various gages. This 
wide variety permits selection of the 


sheet with the particular qualities 


STEEL 
Pittsburgh and Chicago 


United States Steel Export Company, New York 


best suited to your needs. 

In addition, Carnegie-IIlinois offers 
manufacturers of electrical equip- 
ment the services of a trained staff of 
electrical sheet specialists. These men 
are prepared to lend any possible 
assistance in your problems with 
electrical sheets, without any obliga- 
tion to you. Many manufacturers 
have found this practical service of 
considerable value.Why not call Car- 
negie-IIlinois on your next problem 


involving the use of electrical sheets? 


STEEL SHEETS 
CORPORATION 


Scully Steel Products Company, Chicago, Warehouse Distributors 


mews tt DD STATES STEEL 





THREE SPEED 
LAMP CONTROL 


Exclusive Pease fea- 
ture allows operation 
of Model “22” Printer 
lamps at 10, 15, or 20 Py 
eit Mei ster ate rs 
nating frequent dryer rere) RVs 
heat changes. Mechan- P Con 

am 
ical operating speed : mite as 
remains same while BY\2-Y Co 
lamp amperage is va- ‘ 
ried to suit tracings : Lamps 
being printed. Conven- 
ient dial speed con- 
trol provided. 


Pease Model “22” Continuous Blueprinting, Washing, Develop- 


‘ing and Drying Machine. Production Speed 30 feet per minute. 


Pe, ill Wy, : A TYPE AND SIZE FOR EVERY REQUIREMENT 
lucpunting sail steamed INCLUDING DIRECT PROCESS PRINTING 
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Contact springs employing any of these forms can be furnished. 
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High voltage pile-up / A 

-_ 


insulation withstands 
heavy break-down 


Ee el 


and special alloys, ‘’over- 
all’’ welded to nickel 
silver springs. 


Spring bushing insulators 

made by a patented proc- 

ess from Bakelite rod. 

Illustration also shows 
twin contacts. 


Multiple Plug-In 
type mounting 
makes for easy 
Teh t ale Lila e 


Double arm armature 
S000 Gems withstainlesssteel shaft 
TMi ait Me leet SM Zo) 3 

can be furnished. 


Clare Type C d.c. Relay with Plug-In Mounting 


Data regarding turns and resistance appears 
on all coils — protected by transparent covering. 


THIS Clare Relay CAN Take the Place of Many 


8 Fo: engineers who want a rugged multi- 3 The relay shown has high voltage spring pile-up trial usage For heavy duty service a double ar 




























insulators of special heat-treated Bakelite which per ature assembly, utilizing a stainless steel shaft 





ple contact relay that permits innumerable 


mits punching without cracks or checks, has minimum operating in a marine brass yoke, as illustrated above, 
contact arrangements which will enable them cold flow properties and low moisture absorption con can be supplied. The heel piece, coil core, and arma 
to design their product to a smaller size, re- tent. The pile-up assembly is locked together under ture assem of this relay is magnetic metal, care 





duce the numbet of relays employed and fa- hydraulic pressure. Projecting wafer insulators which fully an Where sensitivity and timing are 
F . provide creepage path yt iw between contact springs important tactors, a special magnetic metal 1s rec 


cilitate relay maintenance, we suggest the use 


ad can be furnished. The entire assembly withstands very mended to provide permeability 
of the Clare Type C d.c. Relay with Plug-In heaty beesldows’ tests 
Mounting illustrated and described here. Da his cotta Neihinia: tain oc madd Ghali G Coils are carefully wound to exact turns on preci- 


sion machines. Lead-out wires are securely soldered 





T j od und a pz ted process hese strong, hard, long 
This relay is ideal for heavy duty service ‘°° Uneer Patented f Fhe strong, herd, eG ns, aes 


a special varnish are available 





wearing bushings are essential where heavy contact 





> > y > . Dat e jing ‘ be as s, typ f 
in machine tools, welding timers, automatic pressures are employed, where vibration exists, or aes ; oar 1 1 TI ; yee 
M re appear on ? ce i as ustrated I co 1s 
weighing equipment, and similar products. heavy duty service is desired eed _ ee een are ore oo 
, e . tectec with a transparent acetate covering 
It is particularly adapted for use in elec- S The armature assembly of tk lay is standard for 
tronic control devices. It renders excellent light duty and will stand up under ordinary indus- at arranged f ctal base g 
service in sequence control and interlocking akes for easy service a Ice 
ae f nting such a j jual 
operations. Wherever unusual arrangements are | 
. € 1 t 
of relay control, ordinarily impossible with eli f lividua x 





ordinary relays, are desired, it can be used 
advantageously. . . . The reasons for this 
versatility are as follows These features, plus the fact that all Clare 


Relays are carefully designed, well-manufac- 





Sh ‘ . ; nt ’ Fea ac a ea tt tured from the best available materials, and 
with as many as 20 springs per pil precisely adjusted, assure you that this Clare 

with two pile-ups per relay—a total of 40 sprit “Custom-Built” to a ; Type d.c. Relay will reduce your over-all 
ep doaeics ; aes , relay cost, simplify your designing problem 
2 It can be provided with twelve different standard Prize-Winning Design and insure you better and more dependable 
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Have you discovered Prestite—the new pressure-molded 
Westinghouse Porcelain which combines the most valuable 
properties of alloy steels, industrial glasses and plastics— 
and eliminates the disadvantages of ordinary porcelains? 

Look at the piece shown below. Notice its sharp detail. It 
is typical of the intricacy to which Prestite can be molded. 
The inherent strength of Prestite is greater than that of the 
best previously known porcelains. Dimensional accuracy, 
extreme resistance to heat and mechanical shock, complete 
nonporosity, and absolute resistance to all corrosives except 
hydrofluoric acid are some of the other remarkable properties 
of Prestite that help take it far beyond the field of dielectric 


applications. 






Perhaps Prestite is just the material you need to keep your 

products alive in the face of 

| critical shortages—or to pro- 
mote new product development. 

We'll be glad to help you work 

out details. Simply write Dept. 

7-N, Westinghouse Electric & 

Manufacturing Company, East 


Pittsburgh, Pennsylvania. 
jJ-05131 
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WHAT TYPE OF CURRENT 
MUST BE USED ? 


Wve) atone an ear cl 
VALUE AT MAKE AND 


Neha. 1 aad 


WHAT 1S THE CURRENT- 


— a Answer Your Blueprint’s 
7 Contact Questions With a Mallory 


UM iihsl ase) 4) 
OF ELECTRICAL 


Wh eee esa 
AND CLOSING SPEED- 


RATE ? 


Selection of the right electrical contact frequently is only part 


INTERRUPTIONS ? , Complete Contact Assembly 


of the story of complete electrical efficiency. Many times, the 
contact member plays an equally important role—indeed, the 
wrong contact member may materially reduce the efficiency 
reer tt —_— | of the contact itself. 


MAXIMUM . ; 
OPENING- DISTANCE ? Mallory complete contact assemblies forestall such hazards 


and provide the short-cut to functional efficiency while de- 
signs are still in the blueprint stage. Mallory complete contact 
assemblies are designed and specified with the same broad 
experience that has established Mallory supremacy in the 
electrical contact field. 


Submit your plans to Mallory for recommendation on the 
complete contact assembly. The result will be greater efficiency 
—and, quite possibly, a substantial reduction in production 
costs and production time. 


Add the Mallory Contact Catalog to Your Library 


You’ll find this reference a permanent source of valu- 
able technical information on all phases of electrical 
contacts and their selection. Write for your copy today. 


P.R. MALLORY & CO., Inc. 
INDIANAPOLIS INDIANA 
Cable Address — PELMALLO 


“ELECTRICAL CONTACTS | AND ¢ | 
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Mechanically 
rugged... 


Lighter in weight... 





epg to withstand the concus- 


sions of big bombs and gunfire, 





dependability under conditions of high 






humidity and other temperature 


50% lower temperature rise for 
equal size in other types... 


Available for 200-hour salt- 





extremes, lighter weight construction, 





and faster heat dissipation—these, in 





brief, are the advantages of all-metal 





construction, that have brought IRC 





Rheostats to the fore for War-purpose spray test requirement... 

applications. Ask for the IRC Rheostat 

Catalogs Nos. VI and VI-a. £ Designs available for special 
‘aes aircraft and ordnance use... 





WRITE FOR THESE & 


DATA BULLETINS xe? Made for high- and low-temper- 


ature operation... 
25- and 50-watt sizes 
INTERNATIONAL RESISTANCE COMPANY 


* ° Makers of Resistance Units in More Types, Shapes and Sizes, and 
405 North Broad Street, Philadelphia, Penna. e for More Applications Than Any Other Manyfacturer in the World. 
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All Right, Mr. Nelson, 
Let’s Get It Over With. 


Just as Al Jolson, hoofer in blackface, used to dash out madly 
from the wings at intervals during his show to assure the audience, 
even as the final curtain fell, that ‘“You ain’t heard nothin’ yet!” 
—so it is with industrial America. What has happened thus far 
in terms of dislocations to familiar ways is nothing at all to what 
will transpire — right up to the final moment when we resume 
the ways of Peace, Through Victory. 


To date the major industrial casualties have included; alumi- 
num kitchen goods, automobiles, tires, general accessories, non- 
defense housing, etc., etc. Definitely slated to fall are; refrigerators, 
ranges, washing machines and radios, with others in the border- 
line section at present. 


As Big Boss Nelson of the newly-implemented War Production 
Board has said, ‘““‘We have but one job to do — to make enough 
war materials to lick Hitler and the Japs, and to do it in the 
shortest possible time.”’ 


To the makers of various complete electrically-energized 
products and component parts that can only mean, in the ultimate 
sense, wholehearted adherence to whatever demands for curtail- 
ment of ‘‘normal’’ activities may be made by responsible, author- 
ized governmental agencies. 


To the suppliers of materials and parts it means also, just as 
it has meant for some time on all items subject to priorities, to 
do what one is told. 


Yes, you’re in the Army and Navy now. Your own effort, that 
of those associated with you, your plant, your facilities, your 
experience, your knowledge, your resourcefulness, your dollars and 
your willingness are on call to see the job through to Peace, 
Through Victory. 


How soon can it be done, Mr. Nelson? 
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Interlocks That Protect 
The Product 


\NY motor control schemes require careful elec- 
trical « 


safety of operation, protection of the drive, or 


r mechanical interlocking to provide 


a definite sequence in the operation of the control de- 
vices. Here are reviewed a number of basic circuits 
lesigned especially for separate functional purposes on 
various types of machines. 

Dc. Low-Voltage Protection Circuit. [.ow-volt- 
age protection is a term applied to a control scheme 
which prevents unexpected and unsupervised restart- 
ing of a motor which might injure the operator or 
damage the motor and driven load after the motor has 
been stopped because of low voltage or power failure. 
Such a scheme makes it necessary for the operator to 
operate the start button to restart the motor regard 
less of whether the motor has been stopped by voltage 
failure, operation of the stop button, or operation of 
the overload relay. 

The start and stop button shown by Fig. 1 for a 
typical low-voltage protection scheme are of the mo- 
netary-contact or spring return type. The contactor 
Fig. 1 and its interlock or auxiliary 
contact 1s represented by Ma. 
When the start button is op- 
erated, a circuit is completed 
for the energization of the con- 
tactor coil M. 

The auxiliary contacts Ma are in parallel with the start 





button so that a circuit may be maintained to the coil 
after the start button has been released. If the power 
fails, if the stop button is operated, or if the overload 
relay functions, the circuit to the contactor coil is in- 
terrupted and the contactor will open to stop the mo- 
tor. As the coil holding circuit through its own aunil- 
lary contact Ma is broken when the coil is de-energized, 
the motor may be restarted only by operation of the 
start button. 

Dc. Sequence Interlocked Low-Voltage Protection 
Circuit. Many machines or processes require that 
sequence operations occur in a definite order.* For 
example, on large motors or machines lubricated by a 
separate oil pumping system it is essential that the lub- 
ricating system be in operation before the motor or ma- 
chinery may be started. Fig. 2 shows a low-voltage 
protection scheme which is interlocked with another 
controller. It is necessary for the interlocking contact 
to be closed before the start 
button becomes etfective. lf 
the interlocking contact should 
open while the controller is in 
operation, the contactor coil M 





INTERLOCK OL ; 
CONTACT Ma will be de-energized and the 
motor stopped. Such a scheme permits operation only 


when the first controller or device is operating. 

Dc. Sequence Interlocked Low-Voltage Release 
Circuit. The same scheme of interlocking to provide 
a definite sequence in the operations of a machine may 


* See also “Sequence Controls for Automatic Product Cycles,” 


April 1940. 
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Reduced to fundamentals, control cir- 
cuits and relationships lose much of 
their complexity for the average engi- 
neer-designer. Here, Mr. Immel has 
done a splendid job of both clarifica- 
tion and simplification by presenting 
the viewpoint of related functions and 
leaving it to the specifier of controls 
for the individual product to apply 
the basic facts to best advantage. * 


be applied to a low voltage release circuit (Fig. 3) 
Where an attendant is not always present at some ap 
plications, such as ventilating-fan or water-pump in 
stallations, it is necessary that the motors be kept run 
ning at all times or be ready to run whenever power ts 
available. Such a control circuit employs a maintained 
Fig. 3 circuit push button, master or 
pilot device for actuating the 
control circuit and is usually 
designed as a low-voltage re 





INTERLOCKING 
CONTACT 


lease type of control, 


*See also “Direct Current Circuits for Machine Controls,” 
ELECTRICAL MANUFACTURING, July 1941, and “Some Basic 
Circuits for Machine Control,” July 1940. 


BY R. B. IMMEL, 


CONTROL ENGINEER 


WESTINGHOUSE ELECTRIC & MFG. CO. 








































































































Ac. Reversing Controller. Reversing controllers for 
ac. require both electrical and mechanical interlocking 
to prevent short circuits between phases of the power 
supply. The forward and reverse contactors are usually 
equipped with a mechanical interlocking device which 
permits only one contactor to be closed even though 
both contactor coils may be energized. The wiring 
scheme shown for the momen 
tary or spring-return type of 
forward and reverse buttons 
(Fig. +) is such that only one 
coil may be energized at one 





STOP FWD REV aL time. After the forward button 

has been operated, the forward 

Sie Nike coil is energized and then main- 
ig. 4 MECH INT 


tained by a circuit through the 
upper contacts of the reverse button and its own inter- 
ock contact Fa. 
yperation of the reverse button while the motor is 
running in the forward direction will break the holding 
circuit for the forward coil and open that contactor. 
he reverse contactor coil will then be energized and 
its contacts will close as soon as the mechanical inter 


lock permits them to do so. This circuit also prevents 


“oO 


energization of either coil if both forward and reverse 


buttons are operated at the same time. 


Ac. Additional Electrical Interlocking for a Re- 
versing Controller. Additional electrical interlock 


I 


Oo 


ing protection may be obtained by using normally 

closed forward and reverse in 
a —e— <0 a 
L3-o-+—____ * | =e - . ‘ 
Lee — | as shown by ig 5 Suc 


| . 
| | [I MOTOR scheme requires that one of the 
Le contactors must be 


stop Fw REY Ra oL| the open position hetore the 
ZO coils of the: 

9 
a = 4p Yate! 
Fig. 5 fa Ra Fa MECH iNT 


erlocks in series with the coils 


. 1 
entirely in 





ther contactor may 
even be energized. This addi 
tional interlocking not only pro 
vides extra safety of operation but also reduces stran 
ind wear on the mechanical interlock. 

Ac. Reversing Controller with Limit Switch Con- 
trol. Many applications, such as hoist and machi 


i 


( 
tool installations, require that 


F 
le motor mus st be 2 yped after art et >) 


the machine or its parts have Laer 


‘eached a certain position (el woroe 
Lamut switches provide this tie 
so 0 REV wn acy FDIS. 


: ‘ , J iT Ort 
tion and the functioning of the 2 MECH 


: = se Let 
electrical equipment (Fig. 6). Fig. G Fo Ra pevis- = 


hetween the mechanical posi- 
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HREE individual motors, a multispeed gearmotor and built- 

in control reflect the trend towards unified electric drives 
that is simplifying the operation and up-keep of many machines 
All controls are interlocked and concentrated conveniently in 
the left arm of this ironer and the various control buttons and 
speed changing switch are within easy reach of the operator 
The cabinet-like base of the arm contains the linestarters and 
relays for the gearmotor, blower motors, and hoist motor 
A 4 speed gearmotor and blower motors are mounted under 
neath single tread ironer. The 5 hp. gearmotor on left provides 
four output speeds of 58/38/29/19 rpm. for driving the rolls 
depending upon the kind of material being ironed and the load 
on the machine. In the center is 14 hp. single phase motor 
driving a small fan for cooling the work after it goes through 
the ironer. At right foreground is a 5 hp. 3500 rpm. induction 


motor driving a vacuum blower fOr removing moisture 


LLinuit switches are usually simple contact devices which 
are actuated through levers or cams by the machine. 
\fter the limit switch in one direction has operated, it 
is impossible to operate further in that direction as the 
coil may not be energized. The limit switch may be 
reclosed by operating the motor in the opposite 
direction. 

Ac. Low-Voltage Protection Circuit for Reversing 
Master Switch. When two-wire master switches or 
pilot devices are used, it is necessary to add an auxil 
iarv relay A to obtain low voltage protection. As 
shown by Fig. 7, a reset contact on the master switch 
which is closed only in the off position provides a cit 
cuit for energizing the auxiliary relay A which will 
then hold itself in the circuit by 





OL . 

l-< 2 its own make contact. When 
rae? Fl the switch ts in the forward or 

AC a 
OL IR MOTOR reverse = position, the reset 
LR, switch will be open and _ all 
wa RESET o | power for the me circuit 

‘ (b> ; ‘ 
e will be supphed through the 

+—~(F)—_¢ cas 

Fi A | MS.REV es | = =auxihary relay contacts. In case 

ig. i) 


of an overload or voltage failure 
it is necessary for the operator to return the master 
switch handle to the off position to re-energize the aux 
tary relay coil and the control circuit before the motor 
may be restarted. 


Dec. Two Step oe Purpose Starter. Typical 


wiring diagram (F ig. for a non-reversing constant 
speed motor controller The accelerating contactors 
1A and 2A are combination timing relavs a contac 
tors \fter the main coils of et accelerating relavs 
and contactors have been energized, the time period 
mav be initiated by opening the coil circuit. The decay 


# the magnetic field induces a current in a copper tube 


or short-circuiting wit ¢ which 1s ind the relay 
core and provide Ss a sustaining LON flux ( 
thre iture closed \ neutralizing coil whi s alse 
on the same coil spool as the main winding produces 
ampere turns in a position t 
those of the main winding an 
copper tube to control the dis wSCH. -C 
sipation of the residual magnet ~ -— e 
; es ; a SH. FLD 
ism. The time delay period 1s » | OL M STORES 
s HEH) were 
inversely proportional to thi 
neutralizing current 1A 2A 
ae [stor Stan 
In starting a de motor it velar THO 
eas ;, | laa OL 
is imperative that all of the Fi" eee 
e ° L eo UW 
starting resistance be in series aa <MP 


ay - ° Hay ap] 
with the armature in order to Fig. 8 cr 
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Ff 


limit the starting current to a safe value. Operation 
of the start button energizes the accelerating contactor 
1A which opens its contact 1A across the first step of 
the starting resistance and closes its control contact 1Aa 
to energize the coil of the second acceleratine mtactor 
2A. As the main contact of 2A is now open, all the 


| 
starting resistance is in series with the motor armature. 
Closing of the control contact 2Aa now completes the 
circuit to coil M to close the line contactor and apply 
voltage to the motor circuit. The lone contactor holds 
itself in the circuit by its make interlock Ma and also 
initiates the timing period by deenergizing the main 
coil of the first accelerating relay and contactor. After 
a definite time delay period based upon the value of 
the neutralizing current, the armature will be released 
and the first step of the starting resistance will be 
shorted out. Opening of the control contacts 1Aa will 
now initiate the timing period of the second accelerat- 
ing contactor 2A. After a time delay period, the relay 
armature will be released. Now, all the starting resist 
ance will be shorted out of the armature circuit and full 
voltage applied to the motor. 

This particular wiring scheme provides low voltage 
protection. It should be noted that the apparatus is 
electrically interlocked in such a manner that it is 1m- 
possible to close the line contactor until all the starting 
resistance is in series with the motor armature. 

Dc. Full Voltage Reversing Starter. In general, 
motors of less than 2 hp. rating may be started on full 
voltage; however, motors above this rating should be 
started at reduced voltage by addition to the scheme 
shown by Fig. 9 of a starting resistance and accelerat- 
ing contactors as previously 
shown by Fig. 8 for a general 
purpose reduced voltage starter. 
The forward and reverse con- 
tactors for low rating starters 
are often manufactured with 
two make contacts on the up- 
per end of the armature and one 
break or dynamic braking con- 
tact on the lower end. The 
armature is hinged at the 
middle and has an upper and lower magnet coil. The 
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Interlocked pushbuttons, linestarter, and circuiteprotective 
elements allow maximum productivity from machine tools. 


upper coil will close the make contacts and the lower 
coil will close and hold the break contacts tightly to- 
gether when it is the only coil that is energized. This 
contactor construction mechanically interlocks the up- 
per and lower contacts so that the dynamic braking con- 
tacts are open when the upper contacts are closed. 
The forward and reverse contactors are usually me- 
chanically interlocked so that only one set of contacts 
may close even though both coils might happen to be 
energized. When the forward button is operated, the 
two normally open forward contacts F will close and 
the forward normally closed braking contact FD will 
be opened. The dynamic braking coils FD and RD 
will be energized, but will not be able to operate the 
contactor as the upper coil pull is much greater. When 
the stop or reverse buttons are operated, the dynamic 
braking contact will be snapped closed and held closed 
until the armature voltage is very low. Connecting 
the lower contact coils in this manner provides a fast 
closing of the braking contacts, good contact pressure 
and elimination of contact bounce, and prevents the 
opposite direction contactor from being closed until the 
motor is almost at standstill. 
De. Field Failure Relays. A de. shunt or compound 
wound motor is usually damaged by overspeed if the 
shunt field should happen to fail during the starting or 
running period. A current operated relay FF with 
its current coil in series with the field and its normally 
open contact in series with the stop button will prevent 
starting or running if there is no current flow in the 
held circuit. However, this relay will not provide pro- 
tection in case part of the field 
is shorted out as the short-cir- 
cuit current may still cause the 


FF Gt 
ou Oe 

+) i e= relay to function normally. 
FF DF stop STA ao 


DISCH 
a 


\nother relay DF with two 
voltage coils will provide pro- 
tection against this type of field 
failure. The voltage coils are connected across sections 
of the field so that the magnetic force produced by one 
coil is in opposition to that produced by the other. 
The relay will not operate as long as the voltages across 
the coils are equal; however, if a short-circuit or wind- 
ing failure occurs, one of the coils can then produce 
sufficient magnetic force to operate the relay and open 
the contact DF to stop the motor. 

Dc. Drum Controller with Low-Voltage Protec- 
tion. As overload relays usually have contacts ¢ap- 
able of interrupting control cireuits only and as a de. 
motor should always be started with all the starting 
resistance in series with the 
armature, a low voltage pro- 
tection circuit as shown by 
Fig. 11 is often used with a 
manual drum controller. The 
contactor coil M is energized 
through a reset contact or a 


Fig.10 ™ 


switch which is closed only 
in the off position of the drum. The coil is en- 
ergized when the controller is not in the off posi- 
tion by a holding circuit through the interlock Ma. 
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Voltage failure or functioning of the overload relay 
will de-energize the coil M and open the main arma- 
ture circuit. The contactor may be reclosed only by 
returning the controller to the off position; this fea- 


ture permits starting only when the starting resistance 
is in series with the armature. 
Dc. Circuit Breaker Con- 
trol. Large ac. oil circuit 
breakers are often operated 
by de. closing and tripping 
solenoids. On the typical 
control scheme shown an 





= -—$-——— DC. SuPPt¥Y—_——+4 
ac. voltage relay V is em | 
ploved to provide a tie be | 
t 
| 


the ac. and de. power 


ween 
sources. The breaker me- 
chanism may be operated 


only when ac. power 1s 


1 


available. \n-ac. voltage 
failure when the motor is a Fig. 12 
running will directly cause 





the normally closed contact V to close and energize the 
trip coil; this prevents unsupervised motor starting 
when ac. power is restored. 

When the close button 1s operated, the NX coil ts 
energized and will close its contacts to energize the 


breaker closing coil. Closing of the breaker interlock 


contact CB in series with coil Y will energize that coil 
and close the Y contact to short out and de-energize 

XN coil, This interlocking scheme prevents the in 
termittently rated closing coil to be energized any 
longer than is absolutely necessary to properly close 
the circuit breaker. The main breaker contacts are 
then held closed by a mechanical latch. Operation of 
the trip button, overload relay, or voltage relay will 
trip the breaker. It should be also noted that the in 
terlock contact CB permits the trip coil to be energized 
only as long as necessary to open the breaker. 

\ disadvantage to this particular scheme is that the 
breaker must be manually tripped in case of an de 
voltage failure. This situation could be prevented by 
using rectified de. from the ac. motor power source. .\ 
stored energy device for tripping the breaker in case 
of ac. voltage failure is often used in conjunction wit! 
this latter scheme. 

Ac. Controller Compelling Relay. Some multi 
speed motor applications require that the motor always 


he started on the lowest speed in order to prevent dam 
OLS 


age to the motor or driven 
machining. The term “Com- 
pelling Relay” is applied to 
a relay which is used in 
such a manner that the op 
erator 1s ¢ mpelled to follow 
a definite operating — se- 
quence. On Fig. 13 for a 
typical wiring scheme the 
fast button 1s ineffective for 





AS much of the interlocking as practical is wirec 

basic control elements, as in this 25 amp. ac. across- 
the-line starter for anv electrically driven machine. 
Also, notice the accessibility of terminals and working 


parts for cas inspection and Maintenance 
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starting as the compelling relay contact CR closes only 
after operation of the slow button. After the compel- 
ling relay contact has once been closed, the operator 
nay Operate as he desires on fast or slow speed. 

Ac. Multispeed Controller with Automatic Ac- 
celeration. While a compelling relay requires the 
operator to always start on the slow speed, it does not 
prevent him from immediately going to the fast speed ; 
this sequence of operation may be obtained automatic- 
ally by using apparatus and a wiring scheme shown by 
Fig. 14. 

A motor operated timing relay is often used to ob 
tain the time delay period and the operation sequence. 
The relay illustrated on the diagram consists of a 
solenoid coil T-coil for engaging the contact mechanism 
to the motor gear train and for closing an instantaneous 
contact IT. A motor T motor for driving the contact 
mechanism; and a set of normally closed and open con 
trol contacts TT which function a definite time aitet 
the solenoid and motor have 
been energized. \ time 
contact cuts the motor off 
after it has performed its 
function of providing a time 
delay action. 

If the fast button is oper- 
ated first, the CR relay will 
be picked up and held in 
through the upper contacts 


ot the slow button, its own 





make contactor CR, and 

the instantaneous timing relay contact IT. The slow 
contactor will be closed and the timing relay solenoid 
and motor will also be energized to start the timing 
period, After a definite time period of operation o1 
the slow speed, the timing relay time contacts TT will 
function to automatically de-energize the slow contactor 
and to close the fast 


contactor as soon as the slow inter 
lock closes. Aiter this, the operator may run on slow 
rr fast speed without delay as he desires by merely 


operating the proper button. 

If the operator operates the slow button first, the m« 
tor will start on the slow speed and the tming relay 
time period will be initiated. If the fast button is 


Continued on p. 108 








LECTRICAL CONTACTS, as specified for in- 


tegration within various and diversified complete 


electrically energized products, may have gen- 
erally similar functions (to close and open electric cir- 
cuits), yet must meet specific requirements such that 
the selected type of contact for a given purpose often 
Is a compromise on desirable characteristics. Thus a 
hard contact material that will wear well may possess 
lower electrical and thermal conductivities than desired 
because of heating, or an otherwise desirable contact 
material may be too costly for the design. 

In these days, of priority ratings on many contact 
materials and the elements entering into them, the prob- 
lem often becomes very difficult especially when a de- 
vice is for civilian use. The successful specifier of 
solid electrical contacts, discussed first in what follows. 
often must “play a bad hand well” after carefully con- 
sidering the specific circuit requirements for maximum 
operating efficiency and the characteristics of the avail- 
able contact material. 

The foregoing has for its end the successful opera- 
tion of electrical contacts without failure; without un- 
due general wear or deterioration of contact material, 
hence without undue changes in circuit conditions and 


FACTORS GOVERNING THE SELECTION 








What Metals For 


BY CHARLES R. UNDERHILL 
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mechanical adjustments. Preferably no destructive 
action on clean and sufficiently large smooth contact 
surfaces should occur when they are pressed tightly 
together during normal current flow. 


AS TO CONTACT RESISTANCE 


HIEN two solid contact surfaces are brought to 

gether to close a circuit there is a definite, 
though often small, electrical resistance between them. 
The resistance of a centimeter cube consisting of two 
pieces of similar metal in electrical contact always 1s 
greater than that of a solid centimeter cube of the same 
metal at the same temperature. .\ circuit-closing con- 
tact is electrically a multiple group of points requiring 
pressure to force them together and reduce the resis- 
tance. ‘The contact surface resistance between two 
closed contacts largly is due to. the resistivity of the 
contact material (hence its temperature) and also to the 


OF SOLID ELECTRICAL CONTACTS 


1. Voltage, dc., ac.—Arcs (above 14-18 volt) are more per- 
sistent on dc. than on ac. circuits, therefore stronger currents can 
be used on ac. than on dc. for equal voltages and other conditions 


2. Current strength at make is dependent upon the contact 
resistance (5), hence also the contact pressure (4); the size of the 
contact; the thermal conductivity (10) of the material as a whole; 
the melting point of the contact material, and the material transfer 
tendency (20). 

3. Current strength at break is dependent upon the voltage 

1); type of load (19); method of arc suppressions (21); time-rate of 
Opening contacts (14); frequency of electrical interruptions (16), 
and the type of contact material. 

4. Closed contact pressure determines the closed contact 
surface resistance (5) to a considerable extent in many materials 


5. Closed contact surface resistance affects the time-rate 
of heating of contacts, consequently the temperature rise (12). 

6. Time-rate of closing of contacts influences the time- 
rate of heating of the contacts by controlling the duration of the 
higher contact surface resistance during the closing interval. 
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Impact pressure at the instant of closure is important 
in ensuring positive contact (if bouncing (8) is avoided), as by re- 
moving oxides, etc., through hammering in some cases. 


8. Bouncing of contacts upon closure causes heating 
12) of the contacts, together with material transference (20) and 
arcing with vaporization and oxidation of the material. 


9. Electrical conductivity of the contact material affects 
the contact surface resistance (5) where points on the surfaces of the 
material are in contact. 


10. Thermal conductivity of the contact and backing 
material determines how rapidly the generated heat may be carried 
away and dissipated, thereby reducing the contact temperature (12). 


11. Ambient (as room) temperature determines the total 
temperature rise (12) of the contacts for a given heating condition. 


12. Permissible temperature rise is determined by the am- 
bient temperature (11); the limiting oxidation, melting, and vapor- 
ization temperatures of the contact material, as well as the tempera- 
ture at which the (cathode) material will emit electrons to start 
arcing. 


13. Distance the contacts are separated when open 
influences the arc-quenching and sparking characteristics. 


14. Time-rate of opening contacts determines the amount 
of heating of the contacts due to lowered contact surface resistance 
5); the duration of the arc; and the magnitude of the self-induced 
voltage in an inductive circuit (19). 


15. Opening mechanical force or pressure largely deter 
mines the time-rate of opening contacts (14) and also the ability to 
overcome welding (22) of the contacts in certain instances 


16. Frequency F of electrical interruptions determines the 
time-rate of heating of contacts because of the constant (in some 
cases) repetition of the heating cycle without allowing the contacts 
to cool. In consequence, the current strength must be reduced in an 
inverse proportion to the frequency F. 

17. Chattering upon opening may produce effects compar- 
able to those due to bouncing upon closure (8) in so far as arcing 
and/or sparking are concerned, with the consequent oxidation, 
vaporization, and some possible transference of material 


18. Time intervals of on and off. During the on interval 
the major effect is heating of the contacts, but corrosion and the 
accumulation of dust and other extraneous material may occur 
during prolonged off periods. 

19. Type of load has pronofinced effects upon arcing, ma- 
terial transference (20), and the time-rate of current growth, the 
latter being substantially instaneous in (a) resistive and (b) capaci- 
tative circuits, but retarded in (c) inductive circuits wherein arcing 
is the more pronounced due to the self-induced voltage 


20. Material transference tendency is more pronounced in 
resistive than in inductive circuits, being a function of the current 
strength. 


21. Method of arc suppression (above 14-18) volt. The 
use of (a) condensers and (b) blow-out coils predominates. While 
quite effective, (c) by-pass resistors employed to receive the ‘‘ex- 
haust’’ of magnetic erergy leave the circuit closed with reduced 
current, strength, and (d) closed secondaries, as copper or aluminum 
tubes over cores within coils, make the operated electromagnetic 
device slow-acting. 


22. Welding tendency ofa material is an inherent property 
largely dependent upon its melting point. Carbon or graphite does 
not melt, therefore possesses no sticking tendency. 

23. Whether non-welding is “essential depends largely 


upon the opening mechanical force or pressure (15) and whether 
there is a wiping or rotary action (25). 
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Electrical Contac 


conditions of the surfaces in contact: 


whether smooth 
so as to touch at a great many points under pressure ; 
whether smooth but under low pressure so as to touch 
at fewer points; whether irregular, as due to pitting, so 
or when at least 
portions of the contact surfaces, as on piles and within 


as to touch at relatively few points; 


craters, are covered with oxide, oil, ete. 

Naturally, the greater the contact surface resistance 
the greater will be the active voltage drop across a pair 
of closed contacts and the greater will be the time-rate 
of heating of the contacts for a given current strength. 
This active voltage drop may be so great as to affect 
the general circuit conditions, approaching that of the 
(low) circuit voltage when the contact resistance 1s 
very great. As a special case, the contact resistance 
mav be as great as 1 ohm in a circuit of high impedance 
and small current strength (as less than O.8 amp.) with 


} 


suitable contacts. Generally, however, a low contact 


resistance is required, especially with current strengths 
of 10 to 20 or more amp 

The contact surface resistance of a given pair of solid 
electrical contacts may be decreased by smoothing or 
burnishing the contact surfaces; by increasing the con- 


tact pressure when it is low. or bv freeing the contact 


WITH SOME OF THE REASONS THEREFORE 


































24. Method of closing and opening contacts largel\ 


letermines the time-rate of closing (6) and opening (14) them, and 
also whether non-welding (23) is essential. The methods mav be 
ed as .a) thermostat, (b) relay, (c) cam, (d) flexture, (e) gravity 
25. Contact action. Among the contact actions, buttins 


g(a 
s the more commonly used, as in relays, contactors, etc. Wiping (b 
and rotarv (c) actions tend to cause wear, but also tend to keep rhe 


ontact surfaces free of oxides, sulphides, and extraneous materials 
Wiping action is employed in knife switches and the like 

26. Detrimental actions upon the contacts. Galling (a 

. 

: oxides C d ’ 


just or dirt gz 


corrosion (b grease (e), oil (f), and 
tend toward poor contact surface resistance, wear 
general deterioration of the contacts 

27. Whether contacts are (a) in the open, (b) covered, 
or (c) sealed. Contacts in the open are more subject to corrosio 


rease, dust, etc 


sulphides 


Sealed contacts are the bett 
rotected, especially when in an inert atmosphere 

28. Position of the contact surface preferably should 

i) vertical because oxides, dust, etc., then will fall betwee 


, than when covered 


yntacts instead of one of them to form an obstruction, as whe 
horizontal position 
29. Manner in which contacts are mounted large! 


1 ! > 
s their life (31) and definite period of sure operation (32), as 
as their cost (33 Thev comprise (a) rivet, (b) screw, 
’ +7} 1 . } 
1) silver solder, (e) soft solder (not recommended 


30. Material and size of member on which the contacts 
are mounted — as (a) steel, (b) nickel, (c) copper — largely infl 


life (31), definite period of sure operation (32), at d their 


33 
31. Life of a contact is dependent upon many of the factors 
ulready mentioned. Arcing and mechanical wear decrease the life of 
a contact, especially where such effects cause serious changes 


t conditions and/or mechanical adjustments, hence failure 
32. Definite period of sure operation is illustrated in th 
example of platinum contacts on aircraft magnetos whose depend 
ability is of greater importance than how long they will last before 
give out. In this connection, certain types of telephone relays 
are provided with duplex (split) contacts for dependability. As an 
illustrative numerical example, if a single moving contact would 
ail to close a circuit once in 100 times, similar but duplex contacts 
vould fail to close a circuit but once in 10,000 times under identical 
COr litions. 
33. Cost of contacts usually is considered in terms of contact 
to apparatus cost, but there are instances, as in (32) where the best 
contact must be had, preferably at the lowest cost for that type 
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Tighter and tighter become war-in- 
duced restrictions on the use of various 
metals at their customary specification 
points. Engineer-designers must exert 
a super-resourcefulness to do their 
part in keeping the flow of satisfac- 
tory products under way. As in his 
previous “Which Heating and Resis- 
tance Alloys?’’,* Consulting Engineer 
Underhill goes back to some first prin- 
ciples to suggest alternate methods, 
alternate opportunities and hint at 
overlooked availabilities in the specifi- 
cation of electrical contacts. 


surfaces from oxides, sulphides, ete., as well as from 
dirt and other extraneous material. Poor contact-sur- 
face resistance may be the cause of much trouble when 
the contacts are in the closed position. It also may 
cause much trouble when contacts separate, especially 
at a low time-rate, because then fewer and fewer points 
are in electrical contact for a greater (though briet ) 
time interval, resulting in high current density and 
heated material at those points. 

Contact 


surface resistance and pressure are closely 


issociated. For silver contacts, normal contact pres 
sure preferably should be 4 or more oz. and, to reduce 
sticking tendency due to welding, the release pressur 
should be greater than 5 0z. The general etfect of cor 


tact pressure 1s to reduce the contact surface resistance 


is much as 75 per cent with fine-silver contacts whet 


e pressure is increased from 2 to 20 oz. with 110) 
‘ > em « ¢ + . . . Ltn vet wee (to) ‘ 
and 2.5 amp., by test. Hence contact pressure has a 
] + 2 ] ] be r 4] + + 
pronounced effect upon the serection Of the contac 
» ' 1 ] 4 Tes S > ‘ ¢ 
erial. It preferably should be more an 5 « ( 
ungsten. 
| cases where laree la ce Col cts ( essed 
1gl Loge er the ci ( ressure reters ( 
] | 
er ( pounds per square hn ot co ict s i 11 
7 7 1 
rega () Stal Cls owevel is W ( tl Ce 
cont CT ( it ~ Wit (| ~ Ce l ~ ( 1)? ~ 
sures are reterred to erinis ( ces or gI . 
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LIC Wcal ree pel ( Ta ] s 
| 
ict il t s1T \ ( )D ess ( is terms to ¢ ¢ 
square inch or grams per square centimetet 
Phe maximum pernussible contact resistance Kk 
samen % ‘ j , \ 
milliohms (10° ohms) can be expressed by R iY. 
1 . > ° - 1 > 
wherein A 130 for 6 volt: 200 for 12 volt: 300 
- o 1 1 . 1 
110 volt ; 450 tor 220 volt, and I 1s the current streng 
In amperes. 
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The major deleterious etfects upon solid electri 
contacts during the opening period are sticking ( 
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Characteristic types of fabricated elec- 
trical contacts with overlays and inlavs 


to the welding together of the contacts by heat 
generated at points upon their surfaces to tend to 
prevent further opening at the release pressure used ; 
oxidation and vaporization of the contact material; the 
formation of a black deposit, and the transference of 
contact material from one contact to the other. During 
this period the contact surface resistance increases due 
to lowered contact pressure, thereby causing the heating 
of minute points of contact material which actually 
carry the current before the circuit fully opens. Oxida- 
tion and corrosion may occur during the opening or 
open period. 

The heating effect calls for a contact material of high 
electrical conductivity to prevent an undue time-rate of 
heat production; a high thermal conductivity so that 
the heat may be conducted away rapidly enough to pre- 
vent an undue rise in contact temperature which is lim- 
ited by the ambient temperature; a high melting point 
to lessen the welding (sticking) of the contacts, and a 
low transfer characteristic of the contact material which 
may be a combination of elements. The material pref- 
erably should not be readily oxidizable and should be 
hard enough to withstand wear. Cost also is an im- 
portant factor. No other characteristic of the contact 
material need be considered if the voltage across the 
contacts is less than 14 volt, since arcing and sparking 
then cannot take place. If the voltage between the 
contacts is greater than 18 volt, however, vaporization 
of the contact material due to arcing will occur. 

No arc can form unless the negative contact 
(cathode) is hot enough to emit electrons. Arcing 
starts at and near the microscopic points of hot metal 
when the rest of the cathode contact surface is cold. 
Sparks pass through small air gaps from the cathode 
to the positive contact (anode) when the voltage is 
about 320-350 volt and the current strength is too 
small (as below 0.4 amp.) for an arc to form, or after 
an arc is quenched. Such sparks also may produce some 
oxidation, vaporization, and transference of contact ma- 
terial from cathode to anode through a process anal- 
ogous to sputtering in electronic tubes. In general, the 
maximum current strength that safely can be inter- 
rupted by a pair of contacts varies inversely with the 
circuit voltage and the frequency of operation. 
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The electrical actions between solid electrical con- 
tacts are very complex and there is no unanimity on the 
actual phenomena which takes place. Observations 
have shown that when separate pairs of contacts were 
used to make and break the circuit transference occurred 
at both make and break, but generally more at the 
make. Tungsten contacts arranged to operate without 
visible light etfects soon showed an oxide on a pile on 
one contact with a corresponding pit or crater in the 
other. Sometimes contacts operated with clean matt 
surfaces, while at other times metal was transferred 
from anode to cathode—occasionally in the reverse 
order. Transference increased with an increased cur- 
rent strength. Arcing was seen to commence at 0.4 
amp. and 14 volt between tungsten contacts. 

One large user of small solid electrical contacts 
states: “Where transfer of contact material is a prob- 
lem, we have experimented with many alloys with varv- 
ing success. Each individual case seems to be a prob- 
lem to itself; and there is no general solution. This 
problem becomes more complicated . . . at reduced air 
pressure’ (as at high altitudes). “Our own experi- 
ence is that there is no substitute for laboratory work 
on each individual application, where the results of a 


considerable volume of previous experience can be ap- 
plied to shorten the trial and error method. One thing 
of particular importance is that laboratory tests shall 
be made under the identical conditions to be met in 
practice. So small a ditference as whether wires are 
carried in conduit or are free from the effect of iron, 
whether wires run straight or curled up to produce 
small amounts of inductance, may make all the differ 
ence between success and failure, particularly where are 
quenching circuits of some kind are used... . After 
years of experience and the investigation of thousands 
of specific jobs, we still feel very ignorant.” 

Some disclosures regarding the transference of con- 
tact material were obtained through research into 
quite recent literature describing the results of experi 
ments with the aid of a cathode-ray oscillograph, a 
spectroscope, a microscope, and a micrometer-gap. The 
findings seem to indicate to the experimenters that the 
contact resistance upon the separation of the contacts 
causes the production of sufficient heat to melt the 
tungsten used at the minute point or points of contact 
to form a molten bridge thereof held in position between 
the contacts by surface tension, the active voltage drop 
for this stage being 2 volts. It is this metal which is 
said to be transferred from one contact to the other, 

Continued on p.76) 
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Adaptable for use as sandwich toaster, flat grill or waffle 
iron, this appliance is equipped with temperature 
indicator, heating element providing direct, even heat 
and an adjustable hinge allowing the toasting of any 
size sandwich. Toasting-grilling plates are easily 
removed and greaseless waffle grids substituted. It 
has a highly polished chrome finish with wooden 
handles. A Dave Chapman design. 


For analyzing running 
balance in small gene- 
rator armatures, this 
machine indicates 
either pure static un- 
balance or dynamic 
unbalance by a simple 
adjustment. The upper 
dial on the machine 
reads and records the 
angle of unbalance in 
each end of the arma- 
ture. Smaller dials on 
each supporting head 
read and record the 
amount of unbalance 
either in ounce-inches 
or fractions of an ounce 
as desired. These latter 
readings are made auto- 
matically at the time 
of recording the angle 
of unbalance 


Globe Tool & Eng. 





Knapp- 
Monarch 


In order to mill both edges of propeller blades simul 
taneously, this machine is provided with two, vertical- 


type, spindle heads mounted on a cross rail. 


Movement 


of each head along the cross rail is controlled by a screw 
driven by a fluid motor which, in turn, is controlled by 
a hydraulic duplicator attachment. Attached to machine 
table is a two-sided cam on which the duplicator ‘‘fingers”’ 
ride. The heads are both driven from one gear box and 
have pick-off gears for coincidentally changing the speed 


of both spindles. 
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Weighing only four 
pounds, this radio tele 
phone combination trans- 
mitter and receiver is 
entirely self-powered and 
self-contained. Electrical 
supply is derived from 
standard commercial bat- 
teries. Units are provided 
with off-and-on switches 
and finger operated selec- 
tor to change from trans- 
mitting to receiving and 
vice-versa. Although oper- 
ated on a single wave 
length, frequency range 
is adjustable from 112 to 
300 megacycles. Volume 
control and detachable, 
adjustable, short fish-pole 
type aerial included. 


Sundstrand Machine Tool 


@. RCA Mfé Rated at 9 in. capacity and weighing more than 500,000 


lb., this high duty forging machine has heading and 
gripping slides of the over-arm suspended bearing type 
with wedge adjustments provided at the sides of both 
slides. The enormous longitudinal and cross tie bars are 
made round. Tandem by-pass, automatic grip relief 
plus a friction-slip flywheel protects machine against 
accident. The new air-cooled friction clutch starts ma- 
chine instantly and at high speed. 
‘ -, 





Equipped to operate on batteries or from ac.-dc. 
power, this pick-me-up portable radio has many 
features in addition to its light weight made 
possible by the development of new small com- 
ponents, tubes, a new molded process and the 
material used for the compact case. The ‘‘roll’’ 
front when pulled up covers dial, controls and 
metal grille. In addition to the built-in loop 
antenna, a separate detachable antenna assures 
performance in trains, autos, etc. 





National Machinery 


For welding aluminum and such alloys as are 
used in the aircraft industry, this capacitor dis- 
charge resistance welding control unit is complete 
in one floor-mounted cabinet with all necessary 
apparatus required to handle an electrostatic This smartly styled, 
energy storage type of welder. It operates on built-in-wall electric 
230-460 volts + 10 per cent, 3 phase, 50 or 60 


heater has an exclusive 
cycles. Charging circuit and its control charges 


heating element 


a 2640 mfd. capacitor bank to 3000 volts. Spot 

welding speeds of 40 to 80 spots a min. are 

obtained. Charging of capacitor may be taking 

place during the entire time interval between 
successive welds. 


aluminum is cast and 
shrunk on a tubular 
electric heating ele- 
ment, eliminating hot 








Westinghouse Elec. & Mfg 


Developed for lecture-room 
demonstration and truly crit- 
ical laboratory studies, this 
cathode-ray oscillograph is 
self-contained and consists of 
a 20 in. diam. intensifier-type 
cathode-ray tube with 
medium-persistence green 
screen; amplifier for signal 
deflection along both X- and 
Y-axes, and for Z-axis or in- 
tensity-modulation signals; a 
linear-time-base generator; 
and associated power and 
control circuits. 


Allen B. Du Mont Labs 





wires and glow ele- 
ments. A flip of the 
switch starts a flow of 
heat. A quiet motor 
driven fan distributes 
warm air uniformly 
throughout room. 


Cli. 





tl tas. 


Electric Air Heater 
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Precision Scientific 

Providing high-power for 
contacting selectively up 
to 20 sub-stations or 
paging all such stations 
simultaneously, this com- 
municator permits sub- 
stations to be used for 
private, confidential or 
amplified talk. Special 


ae 
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Pd 
red buttons facilitate in- Ea 
stant paging of indivi- ry 
duals in any part of build- rm" 
ing. Super-powered and , 
? directional trumpet-type 
sub-stations are available 
for noisy locations or long- 
range sound coverage. 
For use in hazardous locations where flammable 
volatile liquids, flammable gases, etc., are stored, 
or where atmospheres contain ethyl ether vapor, 
gasoline, petroleum, naphtha, alcohols, etc., these 
cabinets have been developed. Explosion-proof 
features embrace complete absence of exposed 
contacts, electric controls, switches or wiring 
terminals. Temperature range is 35 to 150 deg. 
C. automatically controlled by a pneumatic 
thermostat. A motor-driven turbo-blower pro- 
duces a forced circulation of heated air across 
ary | the working chamber. 
General Electric 
Engineered and 
styled for the mod- 
ern kitchen this 
electric range has 
a distinctive back 
panel design includ- 
ing grouped con- | 
trols and cowled 
fluorescent lamp il- 
luminating the 
cooking surface. It 
isequipped with two" 
| single set switches 
; for automatic sur- 
} face cooking, single 
dial oven controls 
for two, roomy 
ovens and _ timer- 
block for automatic 
oven cooking. 
Baker Bros 
4 
Equipped with 12-spindle, extra heavy-duty multiple 
heads and with four-station hand index table this vertical 
j hydraulic feed machine has ample capacity to drive one 
5 in. diam. high speed twist drill. Equipment includes 
25 hp., 1200 rpm., motor for main drive to pick-off gear 
! on saddle; twin cylinders of 334 in. diam. bore; gear train 
in the gear box on saddle; variable delivery pump, auto 
matic cycle, etc., etc. 
ING i FEBRUARY 1942 
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Executone 


An unusual application 
of electric plug gages 
is made here in a cabi- 
net for use with a ma- 
chine drilling and 
honing a large number 
of various sized holes 
in a single block to ac- 
curate dimensions. An 
ordinary plug’ gage 
does not tell the oper- 
ator by how much a 
hole is too small or too 
large, but this product 
gives such information 
in steps of 0.0001 in. 
The cabinet contains 
ten electric plug gages 
of different sizes, at- 
tached to flexible cords 
which ride over suit- 
able pulleys so the 
gages can be used a 
considerable distance 
from the indicating unit 
15 ft. if necessary). 


— 





Westinghouse 
Elec. & Mfg 





Automatic forming of shapes (of 
phenolic and urea resins, plastics, 
vulcanized fibre, wood, carbon 
ceramics, hard rubber, etc., etc. 

from round rods, multiple cutting 
and forming of shapes from rec- 
tangular or square rods, tubing, 
castings are accomplished with 
this abrasive forming machine. 
Operated on centerless grinding 
principle, using aspecially formed 
abrasive wheel shaped to grind 
or form the part under a fine 
spray of water to carry away 
waste. A 3 to 5 hp., 3575 rpm., 
splash-proof, ball bearing motor 

is specified. 


Aircraft and industrial instru- 
ments and meters, gauges, bear- 
ings, clocks, etc., can be cleaned 
and dried rapidly with this 
industrial cleaning machine 
which consists of heavy cast base 
and motor column, three solu- 
tion jars with felt-gasketed 
aluminum covers, special gear 
reduction motor (which drives 
the basket through a 14 to 1 
ratio) and rheostat (enabling 
operator to control speed), mesh 
work basket and dryer chamber 
containing heater unit, motor 
and fan). 
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Suitable for screening, mould- 
ing and core sands as well as 
for fine, medium and coarse 
dry materials, this gyratory 
foundry riddle is strongly 
constructed of drawn struct- 
ural steel channels securely 
fastened to the cast iron re- 
ceptacle for motor (1/6 hp.), 
gyrator housing and two- 
piece sheet steel riddle frame. 
Drive is direct from motor. 
One section of the riddle 
frame is hinged to swing out 
from under the riddle. 
Another feature is a special 








L&R Mfg 


locking arrangement. 


Jefferson Machine Tool 





For analyzing spectogra- 
phic plates or films in re- 
search and __ industrial 
laboratories this recording 
microphotometer is de- 
signed to accommodate 
plates or films as large as 
4 in. high by 10 in. wide. 
The scanning unit includes 
on a heavy cast base, an 
optical system, a plate 
stage, a drive mechanism 
for the plate stage, an ac. 
operated amplifier and all 
necessary controls grouped 
at a convenient location. 
Pen position can be read 
at a glance on an indicat- 
ing scale as the record is 
being drawn. The relative 
positions and densities of 
spectrum lines are auto- 
matically recorded. 


Leeds & Northrup 








At last, distribution transformers which 
are hermetically sealed. Cover is 
factory welded-on sealing the trans 
former for life. Basic problems solved 
through use of a new technique by 
which porcelain-to-metal connections 
are made. Provision is made for cutting 
off the top with a torch—and subse 
quent welding—should transformer 
require opening 


Westinghouse Elec. & Mfg. Co 
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Engineered Toaster Performance 


BY ALAN BATE 
ASSISTANT ENGINEER, HEATING SERVICI 
GENERAL ELECTRIC CO. 


ILRIe is what the customer who purchases a 
fully automatic toaster expects in the way of 
performance; sustained, of course, for many 
vears of reliable functioning : 
Poast both sides of a slice of bread at once. 
Toast one slice perfectly in a two-slice toaster. 
Signal when the toast is done and shut off the 
current automatically. 
Provide a selection of the degree of brownness. 
foast successive slices to the same color. 
In developing the current General Electric automatic 


hat scarcely a single old part would 


~ 


f in the new product. Consideration had to 
be given to a simplified mechanism, improved exterior 
ign; and, too, priority materials were beginning to 
he a considerable factor. All changes had to be devel- 
ped with the original consumer requirements for 

euaranteed automatic toaster, as above indicated, 


1 1.1 : : ] 
orougmy mm mind. 


s 


\s a result, the new model not only toasts both sides 


i two slices of bread at once, but it will also toast unt 
formly both sides of a single slice. This is made pos 
] 


sible by the steel baffle placed between the two toast 


vells which forms two separate ovens. 


ROM side (A) and 
control end (B) the 
appearance is trim and 
pleasing. Plastic and 
metal parts have been 
skiilfully integrated. Sim- 
plified interior and ex- 
terior (C) features make 
assembly easy 






FEBRUARY 1942 


Che signal that the toast is done is the raising of the 
operating handle. As this handle raises to its starting 
position, the main switch is released and the current 1s 
shut off. 

Provision for the selection of the degree of brown 
ness of the finished toast is the control knob just to the 
left of the operating handle. Here, a vertical scale, 
easy to see, and a cool knob provide a wide range of 
toasting from light to dark. 


To toast successive slices to the same color means 





Fundamental as could be, General 
Electric engineer-designers set out to 
make a real super-toaster that would 
perform to silent perfection, be of 
reasonably simplified parts and prin- 
ciples, eliminate strategic materials 
and avoid manufacturing and assembly 
problems. Here it is. 





that the timer must compensate for the rise in temper 
iture of the toaster as the toasting proceeds. The new 
simplified timer does just that. 


TIMER MECHANISM SIMPLIFIED 


IMEPTAL control of the actuating mechanism 1s 
associated with a small heater in series with the 
toaster elements, which causes the bimetal to heat up. 
switch out the heater, cool down, and switch off the 
toaster. This switching 1s accomplished by a latch bar 
and escapement triggers. Seating the latch bar under 


the rear escapement trigger brings pressure on_ the 
timer switch spring which closes the lower contact. 
In the latched position, the heater heats the bimetal 


blade which, pivoted near the center, moves over to 


the lower trigger, finally unseating it from the latch bat 











4 SSENTI AL chassis ele 
ments are here shown 
A —The carriage is latched 
in the toasting position 
with the latch bar seated 
under the rear cscapement “Ane 
trigger and the lower timer 
switch closed. B—With 
carriage elevated showing 
latch bar pivoted at an 
angle to release the main MA 


NL 
LOCKED UNDER 


latch. C—As seen from the LATCH BAR) 


{ MOVES TRIGG 
side showing dashpot for RELEASE L 
cushioning elevation of the “S TIMER $¥ 
. LOWER CONTA 
toast 


\t this point, the latch bar is free to rise (about 's. 
in.) until it stops, held by the front trigger. Simultan- 
eously, the timer switch contact spring is permitted to 
rise closing the upper contact, thus eliminating the 
heater from the circuit. The bimetal now cools moving 
back toward its starting position until it moves the 
front trigger off the latch bar allowing the bread car- 
riage to “pop up,” and the main switch to open. 

If, at any time during the toasting operation, it 1s 
desired to manually trip the toaster, a slight upward 
pressure on the control handle lifts the portion of the 
handle lever extending under the main latch, which in 
turn unseats the main latch and releases the carriage. 

This “popping up” is optional. It is controlled by 
the right-hand knob. Should the user desire, he can 
have the toast in the toast well “keeping warm” after 
the toasting is complete. The carriage is permitted to 
travel up only far enough to open the main switch, but 
not far enough to raise the toast out of the oven wells. 
This “keeps warm” stop is seen as the second step on 
the latch bar to which the main latch clings when the 
latch bar is restrained by the ‘keeps warm” dog. The 
“keeps warm” dog is cammed by the right hand con- 
trol knob and its lever. Motion upwards by the oper- 
ator of either the control handle or the right hand knob 
will “pop up” the toast where it can be removed from 
the toaster. 

Some consideration was given to the actual addition 
of reduced wattage heat to the toaster when the car- 
riage had reached the “keeps warm” position. This 
was rejected because toast is dried out when it remains 
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in the toaster longer than the period during which 
stored heat is keeping it warm. 

When the external knob of the color control lever 
system is pulled all the way down, a small shoe at the 
end of the last lever presses against the bimetal, Heat- 
ing the bimetal bends both of its ends toward the 
rear. When the left end reaches this adjustable shoe, 
it stops and the heat energy going into the bimetal re 
sults in further motion on the trigger end until the 
first trigger escapement takes place. 

Darker toast is obtained by raising the external knob 
which in turn allows the left end of the bimetal to travel 
farther before reaching the stop-shoe. This takes more 
time—hence, darker toast. 

Timing for any toaster of appreciable thermal stor- 
age capacity requires an increasingly shorter toasting 
period until a thermal balance is reached if successive 
slices are to be toasted to the same degree of brown- 
ness. This thermal balance is reached at about the 8th 
pair of slices and in our automatic, this increasingly 
shorter period of time results from the shorter heating 
time required to reach the first escapement. Develop- 
ment of the particular placement, size, and loading of 
this single bimetal, which does both the timing and 
the compensating, was the most difficult: problem to 
solve in this toaster. 

The design of the exterior of the new toaster was 
influenced by two factors: the desire to have a strik- 
ingly different appearance employing extensive use of 
plastic materials and to use existing facilities for the 
fabrication of any metal parts. The starting point was 
to select the deepest shell possible in a single draw. 
This was found to be a shade over four inches using 
present equipment. Heat runs made on a model soon 
showed that properly spaced plastic could be used for 
the entire balance of the exterior. With this as a guide 
the design stylist created the suave appearance of the 
toaster. The one-piece shell was selected because of its 
radical shape and ease of cleaning. 

lit to the base is accomplished by blanking from the 


HEY brought it along—Gordon W. Florian, Design 
Stylist; Walter R. Weeks, Designing Engineer, Heat- 
« ing Devices; Heber L. Newell, Temperature Control 
Engineer; Alan Bate, Assistant Engineer, Heating , 
Devices. All of General Electric at Bridgeport. 
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lrawn piece since this guarantees the periphery to be 
always the same. The three slots at the control end 
give it some flexibility which is taken up by the lugs 
in the textolite lip into which the shell fits. Although 
less than one half the operations are required in the 
one-piece shell as compared with the old three-piece, it 
can not be said that this saving is overcome by the 
expense of a larger base as the old toaster had exactly 
the same number of plastic pieces to purchase and 
assemble. Sometimes in mass production, larger pieces 
an be handled more economically than small pieces 
having a more difficult fitting. 

One of the principal fabricating economies of the 
ne-piece shell is the elimination of the extensive hand 
polish necessary to produce the “gem shop look.” Thi 
new shell is drawn in a generated curve which allows 
he use of a cam-controlled automatic polishing wheel. 

\ departure from the old style of decorative emboss 
ing was made on the side of the shell. In the past th 
engraver made a steel stamp from the drawing showing 
the design required, using a V-shaped cross section 
tor the individual lines. Since it was desirable to have 
the design show up uniformly, with no high light, the 
stamp on the new shell was made with a rectangular 
cross section which produces a flat bottomed groove for 
each line in the design. This flat bottom, in all the 
lines, vertical or curved, reflects the light from any 
source at the same angle producing a uniform rich 


effect which was not possible in the old V-shaped 


groove where because of the facet-effect of the slanting 
surfaces part of the design was always high-lighted 


> 


vhile the other part was obscured 


ETAILS of the “heat up—cool down" timer. A 
Note identical parts which means tool savings 


B—Wiring diagram. Double throw arrangement elimi- 


B nates heater from service when it is not needed 


TOASTER 
ELEMENTS 


RE SOR rs eo On STE RSS 
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fastening the shell to the toaster will defy the aver- 
age “kitchen mechanic” who desires to get inside. Two 
straps are spot welded to the inside of the shell between 
the bread well openings. Two short pendant studs 
hung from these straps are passed through holes in the 
top plate when the shell is placed on the chassis. Nuts 
and lock washers put on the studs with socket wrenches 
draw the shell down to the chassis and hold it down 
inside the plastic base. To secure the plastic end pieces 
to the shell, a hole is provided under the name plate for 
a self-tapping screw. 

The self-contained chassis is so positioned and 
guarded from the plastic that all parts of the latter are 
cool to the touch. This adds to the convenience of the 
user and permits the use of less heat resistant plastics, 
such as areas which can be obtained in pastel colors. 
\t present, the new toaster is being marketed in mottled 
mahogany, black, and ivory plastic. 

The detailed symmetry of the device is aided by hav- 
ing the molded holes in the plastic base slot-shaped so 
that the entire chassis can be adjusted for a line to 
line fit of the front handle before drawing up the 
screws. 

Drilled holes, always expensive in plastic parts, are 
entirely eliminated from all pieces on the toaster. In 
the base where vertical holes are needed to fasten the 
chassis and horizontal holes are needed to fasten the 
end pieces, a single parting line was maintained by wip- 
ing the inner and outer sections of the mold together 
so as to leave arch ways. The plastic end sections have 
cored embossings which fit in these archways and to 
gether with larger washers and _ self-tapping screws 
provide the means of holding these base end sections 
to the base. Tiny, half round foot pads, molded with 
out a parting line which cannot scratch the table aré 


provided. 


MONG the strategic materials released by this 
A re-design was the aluminum for the reflector 
plates. Plated sheet steel will fulfill the functions of 
equal toasting on both sides of a slice at once and retan 
the heat in the chassis. 


Continued on p. 94 
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Which Rectilier For 


EKSPITE almost universal use of alternating 
current for the generation and distribution of 
power for industrial plants, offices and homes, 
many types of electrically-energized products, such as 
machine tools, business machines, magnetic separators, 
time clocks, motion picture projectors, welding con 
trols, magnetic brakes, magnetic valves, solenoids, 
organs, coin machines, radio and public address equip 
ment, etc., rely upon direct current for efficient oper 
ation and control. 

Conversion of the ac. input on these products is 
generally accomplished through the use of metallic 
junction rectifiers, electron tube rectifiers, or motor 
generators. These units are available in a wide range 
of forms, sizes and ratings for ready adaptability to all 
commercial power lines. Metallic-junction, or dry disc, 
rectifiers are generally used for low or medium voltage 
applications which require a relatively high current 
output, while comparably rated electron tube units sup 
ply higher output voltages but lower output currents. 
Motor-generators can of course provide high or 


y 
sft 


low 
voltages and currents as required. 

Both electron tube rectifiers and dry disc rectifiers 
are quiet in operation and employ no moving parts. 
Dry disc units require no servicing or attention of any 
kind after installation, while tube rectifiers, since they 
have a definite life, occasion limited replacements as 
the only maintenance necessary. Motor-generators re- 
quire the same attention and maintenance as other 
forms of rotating equipment. 


( : IPPER-OXIDE dry disc rectifiers utilize copper 


washers which are coated with red or cuprous 


oxide. These are assembled with a soft lead washer 
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OPPER-OXIDE rectifier stacks (A) are normally rated tor 
ambient temperatures not exceeding 35 deg. C. Units with 
largest radiating fin area per disc are worked at highest current 
and voltage values. Selenium rectifiers (B) have a potential 
per disc of 18 volts, making it possible to obtain high power 
outputs from light, compact stacks. Rectification occurs over 
a wide range of applied frequencies. Primarily intended for 
low voltage, medium and high current applications, magnesium- 
copper sulphide rectifiers (C) are available with either grounded 
foot, bolt or stud mounting or insulated bolt and stud mounting. 





There are many types from which the 
engineer-designer may choose — in 
ratings from milliwatts to kilowatts. 
Whether product requirements call 
for economical conversion of ac. to dc. 
at high voltages and low currents or 
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next to each oxide surface to insure intimate contact 
with the oxide. When voltage is applied, the junction 
of the cuprous oxide with the base copper has the prop 
erty of permitting current to pass readily in the oxide 
to-copper direction while preventing its movement in 
the opposite direction. In magnesium- copper sulphide 
rectifiers, the valve or rectifying action occurs at the 
junction interface between magnesium and copper sul 
phide discs, and current flows in the copper sulphide 
to magnesium direction. 

Selenium rectifiers consist of a steel back plate, t 
one side of which is applied a thin selenium coating. 
[he selenium is covered by a thin front layer of a spe 
cial alloy which serves as a low resistance front elec 
trode and provides uniform distribution of current 
throughout the active material. Contact is made with 
the front layer by means of a spring brass contact 
plate. A barrier layer at the metallic junction of the 
selenium and the front electrode, formed by a_ heat 
treating process, permits easy flow of current in the 
selenium-to-front electrode direction, but offers almost 
total resistance at rated voltages to current flow in thi 
opposite direction. 

Rectifving discs are generally assembled in stacks on 
in insulated bolt or stud together with radiating fins 
which assist in dis 
sipating the heat de 
veloped in the pro 
cess of rectification. 
Contact terminals are 











Your DC.-Opera 





at low voltages and high currents, 
efficient, compact and dependable rec- 
tifying equipment is available in forms 
and sizes to satisfy all requirements 
for designed-in use. 


brought out from the discs in various arrangements fo1 
series or parallel connections as required. On copper 
oxide and magnesium-copper sulphide units, uniform 
pressure is maintained over the dise surfaces by means 

} a steel spring washer under the nut on the assembly 


1 


holt. On selenium units, since each plate is a complete 


ye 1 4 : aes s i eee 1 4 
ectifving element, pressure 1s not required bevond that 
recessary to establish electrical contact. 

Drv dise rectifiers are used in several tvpes of cir 


uits including single phase, half wave, single phase, 


1 ie 


Soe neubaiaian te } - brid ats eet ace 
full wave (center tapped or bridge), d-phase, nalt wave, 


ase, full wave, etc. The single phase, half wave 


1 ; 1 


‘uit is the simplest arrangement for small power 


i 
held discharging. A condenser is usually emploved in 
the circuit to maintain the current during the idle half 
vf the cvele. Lhe single phase, full Wave, center tapped 


circuit provides full-wave rectification with a ripple 


expensive transformer design. 
Che bridge type, single phase, full-wave circuit 1 


by far the most popular for single phase, dry dise rec 


tifiers. With this circuit, full-wave rectification is also 


tained with the output ripple twice the supply fre 
quency. 


simple and permits the most economical transformer, 
rectifier and filter design. Any desired output voltage 


and current rating can be readily obtained by series 


parallel connections of the discs. On some units, the 


rectifier assembly bolt or stud can be made a part « 


1 
t 


+ 


‘ectifier cost and more economical wiring. 
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ipphieations, such as polarizing relays or circuits and 


frequency double the fundamental power line frequency 


ut 1s not generally used because it requires a more 


This type of connection is both flexible and 


he electrical circuit, thereby eliminating the necessity 
or internal rectifier insulation and resulting in a lowe 


Lec™! D for oper- 


ating time clocks, 
sirens Or pipe 
organs, power pack (A 
has two separate dc. cir 


and 10 volts 


Output can be connected 


cuits of § 


in series to give 15 volts 
at 12 amp 
selenium rectifier (B) has 
a maximum 
of 200 amp., 
or 100 amp. at 48 volts 





ted Product? 


Kor 3-phase operation, the hali-wave arrangement, 


which is similar in principle to the single phase, half 


1 , 
all the 3- hase 


wave circuit, is the least desirable of 
circuits because, while the de. output never returns to 
zero, it necessitates a star or wvye connected ac. source 
and has a ripple frequency only three times the funda 
mental power line frequency. Also, the efficiency of 
this circuit is inferior to that of a 3-phase, full-wave 
circuit. For heavy requirements, the 3-phase, full-wave 
bridge circuit is the preferred 3-phase arrangement 
because it uses the fewest number of rectifier elements 
for the desired de. output as well as an economical 
transformer design, and also because the ripple fre 
quency is six times the fundamental frequency of the 
power line and the ripple voltage is the smallest per 
centage of the mean de. voltage of anv of the circuits 
without filtering. 

On the other hand, where heavy currents are required 
at low-voltages, a 3-phase, full-wave, center tapped cn 


‘uit may be emploved. With this arrangement, a cen 
ter tap to each phase winding of the transformer se 


ondary is required. 


TEMPERATURE CONTROLS POWER RATINGS 


OPPER-OXNIDE and magnesium-copper sulphide 
be = 7 . - > 
rectifiers have a voltage per disc of between 3 and 


4+ volts, while selenium units have a voltage per disc ot 
about 18 volts. Power ratings for these rectifiers are 
based on their capacity to dissipate losses with a satis 
factory temperature rise. For copper-oxide and sele 
nium units, ratings are based on a maximum ambient 
temperature of 35 deg. C., while for magnesium-coppet 
sulphide units, ratings are based on continuous opera 
tion at an ambient temperature of 40 deg. C. Mag 
nesium-copper sulphide rectifiers can normally operate 
at disc temperatures up to 85 deg. C. and, where long 


lite is not a requisite, at temperatures up to 130 deg 


Heavy duty 


dc output 
at 24 volts 
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C. For selenium rectifiers, the maximum safe disc tem 
perature is 75 deg. C. 

For bridge-type and half-wave circuits, copper-oxide 
stacks are furnished with output potentials up to 406 
volts de. and with output currents ranging from 0.005 
to 5amp. Magnesium-copper sulphide stacks are avail- 
able with output potentials up to 57 volts de. and cur- 
rents varying from 0.02 to 30 amp. Selenium stacks are 
furnished for potentials up to 521 volts de. and for cur- 
rents ranging from 0.075 to 10 amp. Units may be 
operated in parallel to any extent to obtain current 
outputs above the rating of a single stack. Half-wave 
rectifiers may be connected in series to obtain units of 
higher voltage ratings without limit. Full-wave_ rec- 
tifiers can also be operated in series, but a separate 
transformer secondary is required for each full-wave 
unit. On commercial power circuits, the power factor 
for all three types of rectifiers is substantially unity. 

Dry disc rectifiers can withstand heavy temporary 
current overloads without breakdown or injury, per- 
mitting regular use in the overloaded condition for 
intermittent duty applications. For this type of service, 
sufficient time must be allowed to elapse between load 
applications to permit cooling of the discs to the am- 
bient temperature for which the rectifier is rated. Best 
advantage of overloading rectifiers in intermittent serv 
ice can be obtained when the circuit is interrupted on 
the ac. side of the rectifier. If the interruption is in the 
de. side, the unit will be subjected to full ac. voltage 
during the offload period. Since there are definite lim- 
its to the permissible ac. voltage per disc for open cir- 
cult operation, the amount of overload obtainable is 
consequently limited under such conditions. 
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Voltage regulation of single phase, dry dise rectifiers 


lepends upon the type of load into which the rectifier 
operates. A) magnesium-copper sulphide unit, when 
used with a transformer designed for good regulation, 
will have a full load output voltage approximately 75 
to 80 per cent of no load voltage on a resistance load. 
lor an average bridge-type selenium rectifier with a 
output voltages at full 
load and at no load, respectively are about 77 per cent 


resistance load, the mean de. 


and 85 per cent of the rms. input voltage, the regula 
tion from no load to full load being, therefore, of the 
order of 10 per cent. Copper oxide rectifiers, when 
new, have a voltage regulation of about 15 per cent. 
\fter aging, this may reach as high as 35 per cent, 
depending upon the unit rating. 

With an inductive load, the regulation depends upon 
the ratio of inductance to resistance, but is usually 
higher than for a resistance load. The poorest regula 
tion is derived from a capacitive load. Where close reg- 
ulation is essential, simple compounding devices enable 
maintenance of the output voltage at nearly constant 
value over a wide range of load. 


KEICIENCIES of dry disc rectifiers remain prac- 
tically constant over wide ranges of load and of 


ambient and operating temperatures. In a new copper- 


SNELF-COOLED, mercury vapor power rectifier (A), 

suitable for individual drives on planers, lathes, 
grinders and milling machines, is available in sizes from 
one to 10 kw. at 125 volts dc. and one to 15 kw. at 250 
volts dc. Twelve-tube, two-bank unit (B) is capable of 
producing a maximum of 40 kw. of dc. power. Full-wave 
rectifier (C) is available in eleven models ranging trom 

100 watts to 15 kw. capacity. 
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oxide unit, the efficiency lies between 69 and 70 per 
cent. These values drop somewhat as the unit ages, the 
ultimate value then being a variable depending upon 
unit output, duty evcle, type of ventilation and mount 
ing. Final efficiencies vary over a wider range than 
when the unit is new, but generally lie between 40 and 
20 per cent. The efficiency of a single phase, full wave 
magnesium-copper sulphide rectifier is approximately 
35 to 40 per cent when working into a resistive or 


nductive load, or 40 to 45 per cent when working into 


> 


> 
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capacitive or battery load. The efficiency of a 
ise, full-wave unit is independent of the type of load 


] 


ind 1s generally between 50 to 55 per cent. A selenium 


rectifier with normal disc spacing and normal convec 
ion cooling 1s 65 to 85 per cent efficient, depending 
upon the circuit arrangement. This efficiency can be 
aintained uniformly from approximately 20 per cent 

130 per cent of full load. 

Rectifying equipment utilizing dry disc rectifier stacks 
ranges from simple power packs for operating clocks, 
organs, coin machines, relays, solenoids, ete., to heavy 
duty units for electroplating, welding, battery charging, 
etc. Small packs usually consist of one or two rectifier 
stacks, a transformer, electrostatic shield, terminal strip, 
ete., all mounted on a common base. Where chattering 
of instruments or relays is caused by rectifier ripple, a 
built-in filter circuit is incorporated in the pack for 
smoothing the de. output. 

Large units generally include, in addition to rectifier 
stacks, a transformer, tap-changing switches for adjust 
ment of output, instruments, fuses, a terminal board, 
ete., all mounted in a sheet-steel ventilated cabinet. The 
usual practice is to mount the stacks at or near the bot- 
tom of the housing so that they will receive an unre- 
stricted supply of air about the prevailing temperature. 
If two or more stacks are required in the rectifier unit, 
hey are generally mounted side by side rather than 


one above the other. The housings are generally small 


~ 


in horizontal cross sectional area and as high as prac- 
ucable in order to enhance “chimney” action for con 
vecuon cooling. For applications where corrosive fumes 
are present or where metallic particles are in the air, 
rectifier stacks are sealed with a protective coating of 
special insulating varnish. 


Hot-cathode, mercury vapor tubes of either half-wave 
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HIS electron tube rectifier (A), designed for low 
intensity motion picture projection lamps, is compact, 
quiet and trouble-free. It contains no moving parts and 
requires no routine maintenance operations. Special 
purpose rectifier (B) designed to produce a dc. output 
which is continuously variable from 0 to 1600 volts 


Note the choke and capacitor which filter the ripple 


to less than 2 per cent at any voltage 


or full-wave construction are used on most types of 
electronic rectifying equipment for industrial applica- 
tions. These tubes have an average current output of 
from 0.125 to 20 amp. and require a warm-up time 
which varies from 10 sec. for low current tubes up to 
5 min. for heavy current types. Cathode filaments are 
usually constructed so as to eliminate the possibility of 
sagging while the tube is in service, thus preventing any 
change in the distance between the anode and cathode 
during the operating life of the tube. Through elim- 
ination of this “aging” effect, the characteristics of tubes 
that have had considerable service remain identical with 
those of new tubes, allowing replacement of a single 
tube in a circuit without change in the output character- 
istics or danger of unequal load division. 


A Continental Electr B Aliss-Chalmers M % 


~ 





M'! RCURY vapor rectifier tubes are designed to 

operate for 2000 hr. or more. Unit (A), suitable 
for arc welders, plating rectifiers ard other low voltage 
applications has an output of 15 amp dc. Tube (B), also 
rated at 15 amp., has an exceptionally heavy carbor 
anode which is designed to operate at a moderate tem 
perature. Sealed-off type igniter t the (C) has mercury 
pool cathode and conducts unidirectional current through 


the controlled ionization of mercury vapor 


One type of power rectifier employing mercury va 


] 1 
to 10 kw. at 125 
»S 


volts de., and from one to 15 kw. at 250 volts de. This 


tubes, is available in sizes from one 


unit, which is designed for 3-phase operation, 1s com 
pletely self-contained, with tubes, switches, meters, pro 
tective equipment, etc., mounted within a compact, metal 
housing. Overload circuit breakers protect the rec 
tifier on both the ac. and de. lines and serve also for 
disconnect switches, both for input and for load. The 
rectifier tubes are protected by individual anode fuses 
which will open any individual tube circuit in a period 
of one-half cycle in case of an extreme overload or arc 
back. This rapid interruption of the circuit prevents 
damage to the tubes and immediately lowers the de. 
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equipment, surge arrestors are provided across eac! 
secondary winding to guard against high voltag 


downs in service. 


88 to 93 per cent from one-quarter load to full load on 


250 volt units. 





voltage output of the entire unit. 


SELENIUM 


with 


rectifier (A 

transformer tap 
switch and rheostat control 
is for battery charging from 
115 volt single phase supply 

Dc. output is 18 to 22 watts 
up to 10 amp. High ballast, 
reactance type unit (B), with 
64-step control, is a 3 amp 
continuous rectifier 
for 60-cell battery charging 


duty 





ty pe 


For average values of line resistance. 


On the transformet 


VERALL efficiency for this » of rectifying 
equipment ranges from 8&4 to 90 per ce 


one-quarter load to full load on 125 volt units, and from 


‘nt from 


Fansteel Meta 


e break 


milling machines 


Another type of electron tube rectifier, designed espe 


i 


projector are du 
Voltage output is adjustable by means of a heavy-duty 


tap 


am] 


Wave 


mercury 


switch. 


the power factor is about 87 per cent. 


vapor tubes. 


LL fh 





\ppheations 


this rectifier include the supplying of power for indi 
vidual drives on planers, lathes, grinding machines and 


cially as a power source for low intensity motion picture 
projector lamps, has a rated maximum output of 
. at 55 volts de. 


phase, 220 volt, 60 evcle supply and employs two half 


ring striking and normal operation 


The transformers, tubes, reactor and othet 
components are assembled on a welded steel base and 
the entire unit is enclosed within a sheet steel cabinet. 

For heavy surge current applications, such as_ the 
control of spot and seam welders, rectifiers employing 


‘Continued on p. 100) 


OMPACT, two-bearing motor-generator set, rated 

at 180 watts, has a maximum current output of 
35 amp. and a voltage range of from 5 to 50 volts dc 
Drive motor may be single phase or 3-phase ac. 


CHARACTERISTICS OF EQUIPMENT FOR CONVERTING AC. TO DC. 








Type Of 


Conversion Unit 


Dry Disc 
Rectifiers 


Hot-Cathode 
Mercury Vapor 
Rectifiers 


Igniter Tube 
Rectifiers 


Motor-Generator 
Sets 





Power 
Ratings 


From 
milliwatts 
to 
20 kw. 


To 
40 kw. 


To 
120 kw 


20 watts 


to 
150 kw. 


Operation 
Valve or rectifying 
action takes place at 
| metallic-junction to 
provide current flow 
| in one direction only. 


| heated filament to 
plate but not in re- 
verse direction 


Through controlled 
ionization of mercury 
vapor, uni-direction- 
al current flows from 
graphite anode to 
mercury pool. 

Direct current, single- 
phase or three-phase 
motor drives Rowe 
current generator. 


Efficiency 
| Copper-Oxide 
40 to 50% 
| Magnesium-Copper | 
Sulphide 40 to 45% | 
Selenium 65 to 85% 


High over 
load range 


wide 


Low at light loads. 
High at full load. | 


Servicing 
Needed 


None. 


Occasional tube 
replacements. 


Care and atten- 
tion to cooling 
water supply is 
essential to safe- 
guard tubes. 


Same as other 
rotating equip- 
ment. 


Remarks 





Employ no moving parts and are quiet in 


| operation. No warm up time is necessary. 


Wide range of currents and voltages 
possible by series or parallel connections 
of stacks. Have indefinite operating life. 
Ratings limited by temperature of stacks. 
Current output for tubes ranges from 
0.125 to 20 amp. Warm up times vary 
from 10 sec. to 5 min. Operation is quiet, 
with no moving parts. Vertical mounting 
sometimes necessary. 

Adapted for heavy surge current applica- 
tions such as control of spot and seam 
welders. 


Output voltages are easily controlled. 
Voltage regulation is good. 
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ELECTRICAL MANUFACTURING 


This unit operates from a single 


A specially designed re 
actor is included in the circuit to insure stability of th 
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Nelson Becomes The Big Boss. With 
the appointment of Donald M. Nelson as 
hairman of the new War Production 
Board, absorbing all of the vast powers 
f the preceding Supply Priorities and 
\llocations Board, Mr Nelson becomes 
the big boss of American industry. He 
has authority to: 1. Allocate the materials 
which will be used for the American 
military production, for lease-lend arms, 

foreign trade and for the domestic 
civilian economy. 2. Determine the cur 
tailment of various civilian industries. 

Fix all priorities policies. 4. Dictate 


1 


1 slicies whic n wil 


1 bring about fulfillment 
’ 


of military and civilian needs Mi 


Roosevelt indicates that the new board 


itself will be only advisory to Mr. Nelson 
whose decisions will be final 

Radio Will Be Out. Within two or 
three months, manufacturers of radio re 
ing sets will be as good as out of 
ivilian production according to OPM 


However, in this group, war production 





vill call for more than a billion dollars 
such products annually. Scarcely any 
r combat equipment is beyond elec 


aid these days 
Refrigerators next? Following closely 


] 
+ 


pon the virtual demise of passenge1 


bile manufacturing business, and 


he promised exit of radios, will come 
similar bans upon the manufacture of 
lectric refrigerators, according to un 


ficial OPM and general industry leads 


\pril 1 appears to be the accepted date 
for the impending shut-down. Ranges 


1 


may follow. 


Overtime Pay In Defense Bonds And 
Stamps. Deductions made for the pur 


ase of Defense stamps or bonds, when 
uthorized by the employee, are recog 
nized as legal deductions under the Fai: 
Labor Standards Act, the Wage and 
Hour Div., U. S. Department of Labor, 
has announced. Where deductions are 
nade for Defense Bonds, they must be 
the amount actually paid for the bonds 
and not the face value of the bonds 
lhese deductions are sanctioned inasmuch 
is they fit the requirement under the law 
that such transactions involve no profit 
for the employer or anyone connected 
with him and are made at the voluntary 
direction of the employee concerned 
While workers cannot waive their rights 
to time and a half for overtime after 40 
hrs., they may voluntarily accept straight 
time in cash and the balance in defense 


securities. 


168 Hour Week With Four Shifts. 
President Roosevelt has asked for seven 
day operations of defense industries 
[here need be nothing inconsistent about 
the 40-hr. week and continuous operation 
lhe Wage and Hour Div., U. S. Depart 
ment of Labor suggests that planning a 
our-shift system is a very simple matter. 
In a typical 40-hour week, continuous 
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Tasca 


operation schedule, three shifts work 
regular eight-hour tricks five days a 
week, accounting for 120 of the 168 hours 
in the week. The swing shift works the 
remaining 48 hours on a staggered basis 
Some manufacturers work the swing shift 
40 hours and use the remaining eight 
hours for reconditioning the machines. 
The swing shift does not work the same 
days nor the same hours each week, but 
after three weeks it is right back where 
it started. 


Blackout Waiting Time Not Hours 
Worked. Time spent by employees on 
the premises of an employer, covered by 
the Wage and Hour Law during black 
outs or air-raid alarms where no work is 
done need not be compensated for as 
“hours worked,” the Wage and Hour 
Div. of the U. S. Department of Labor 


has 1 uled. 


No More Non-Defense Home Build- 
ing. Orders halting new home construc- 
tion by private citizens for the war’s dura 
tion probably will be issued shortly a¢ 

rding to Sullivan Jones, chief of hous 
ing priorities for the OPM. “Living is 
going to be status quo,” he added. “To a 


1 


arge extent, people are going to con 


tinue residing in the homes in which they 
now live.” Large scale defense housing 
projects and similar construction jobs 
needed in the war effort will provide work 
for most of the country’s building trades 
workers, Jones predicted. 


More Synthetic Rubber. Expenditures 


ling $400 million have been authorized 


yy the R.F.C. for construction of syn 
thetic rubber facilities which will bring 
the nation’s capacity to 400,000 tons an 
nually, Loan Administrator Jesse Jones 
has announced. These facilities are ex 
pected to be in production by the middle 
of 1943. Mr. Jones also disclosed a pro 
gram to stimulate copper, lead and zinc 
production. 


Erie Backs Industrial Conservation 
\ comprehensive plan of industrial con 
servation designed to secure the active 
cooperation of industry in the economi\ 
use of raw materials and the salvaging 
of scrap needed for America’s war indus 
tries is now operating in Erie, Pa. The 
program was worked out by leading 
manufacturing interests of Erie, with the 
full endorsement of the Bureau of In- 
dustrial Conservation of OPM The 
he Bureau, 
drawing upon the experience gained in 
Erie will sponsor the inauguration of 


Industrial Salvage Section of t 


similar programs in thirty-odd centers 
The Erie program established the fol 
lowing objectives: wrecking of aban 
doned and obsolete machinery and equip 
ment, utilization of all critical materials 
to the best advantage, minimization of 
waste and spoilage, re-use, wherever pos 
sible, of blanks, cut downs, short ends, 


clippings, etc., selective handling and 


segregation of scrap and over-age at the 
source, avoidance of contamination and 
speeding the return of scrap and waste 
materials through existing channels to 
mills and refineries. Under the operation 
of the plan, individual “salvage managers” 
in various plants designate their own 
plant and departmental salvage commit- 
tees and work out their own system of 
handling, reporting, etc., as well as 
methods to be followed in wrecking ob- 
solete machinery, disposing of out-of-date 
or discontinued finished products and 
other non-use stored material. 


More Industries To War-Produce. 
OPM has announced that it is taking 
steps to meet the increased requirements 
of the war program by speeding produc 
tion in existing arms plants all along 
the line and by converting additional in 
dustrial facilities from peace time to war 
work on a large scale. In consumer 
goods, further broad shifts from produc 
tion for civilian use to military use art 
in active prospect. 


Copper Order Stands. Manufacturers 
of copper and copper alloy articles must 
adhere exactly to the provisions of Copper 
Conservation Order M-9-C OPM’s Di 
rector of Priorities has warned. That 
order permits manufacture of copper 
articles until March 31, 1942 provided the 
material was on hand December 1, 1941 
and was in such form or stage of fabri 
cation that it could not be used for other 
purposes. M-9-C also prohibits the use 
of « ipper or copper base alloys on radios 
except to the extent necessary for carry 


Ing current. 


During Air-Raids. Instructions issued 
by the plant protection division of the 
Office of Civilian Defense for workers in 


industrial plants in the event of an ai 


raid state: Keep working until your air 
raid alarm is sounded; Take cover; Keep 
cool and help others to keep cool; Don’t 


telephone or shout—listen to your air-raid 
warden; if you have a plant defense post 
take that position at the sound of the 
alarm; Others continue their usual tasks 
until the air-raid warden gives the signal 
to take temporary shelter; Take the 
necessary safety measures for your ma 
chines and tools; Do not show lights; 
Fight incendiary bombs; Remain alert in 
the prescribed safe place until the all 
clear signal is given and then return to 
work; Remember that this is a war of 
production and that production must con 
tinue. 


B Orders Now Mandatory. Priorities 


Regulation No. 1, the basic document 


which governs the operations of the pri 


ority system has been amended. Most 
important of the changes is that all orders 
] ] 


luding B 


bearing on priority rating, in 
ratings for civilian orders as well as A 
ratings for war orders must be accepted 
by producers, in preference to any unrated 
order. Previously the acceptance of B 


orders was not mandatory 


Chlorine Allocated. All chlorine pro 
duced in the United States went under 
direct allocation on February 1 in a 
cordance with the terms of an amend- 
ment to General Preference Order M-19 
by the Director of Priorities 


Vs LT types may 

be of — several 
kinds. A—vVariable 
pitch speed changer 
with triple-belt and 
sheave arrangement 
Sheave travel coordi- 





nated through worm 
gears at the left on 
each shaft. B—Inter- 
acting cones for de- 
riving adjustable 
speeds from constant 
speed motor. 


A 


Drive Units That Provide 


ITH a wide variety of dependable motors 

available for adjustable-speed specification, the 

question may naturally arise, “If speed ad- 
justment is needed, why not use adjustable-speed 
motors in the first place?” For a great many applica- 
tions, the adjustable-speed motor* is, assuredly, the 
proper equipment to specify but, as with so many other 
developments, it is not the only way to achieve the 
desired result nor is it necessarily the best in all cases 
The present discussion therefore will give consideration 
to the ways and means by which adjustable speeds may 
be obtained with constant-speed motors through the 
intermediacy of some form of drive or transmission. 

In this connection it should also be borne in mind 
that wartime limitations are likely to impose more 
stringent restrictions on the available types of motors 
and perhaps confine motor ratings toward those of the 
constant-speed type. These restrictions will apply also 
to relatively complicated controls involving a large 
amount of copper for internal and external wiring. 
The least amount of copper is involved in connection 
with constant-speed motors. 

In applications which involve the use of wound-rotor 
motors for obtaining adjustable speed there is always 
the inherent objection that, as motor speed is reduced, 
the speed regulation becomes poorer so that wound- 
rotor motors are suited to very few specifications for 
which the speed range is wider than from normal to 
40 or 50 per cent of normal. With mechanical ad- 
justable-speed transmissions, the regulation at any speed 
is that inherent in the constant-speed motor itself as it 
operates at full normal speed. 

The torque characteristic of the adjustable speed 
mechanism, where the speed is changed by mechanical 
means, is the same as that of the multi-speed motor of 
constant horsepower rating, that is, the torque increases 
directly as the speed is reduced. This characteristic 
corresponds with the torque demands of such applica- 
tions as machine tools and similar products where the 
greatest torque demand is at the slowest speed. To 
attain this with the multi-speed motor, the frame of 


* See also “Adjustable Speed Motors Enter New Era,” Etec- 
TRICAL MANUFACTURING, May 1940. 
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To meet the insistent demands of the 
engineer-designer for adjustable 
speeds without, however, recourse to 
those several types of motors provid- 
ing them directly, many speed-chang- 
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the motor must be of sufficient size to develop full torque 
at lowest speed which makes it more expensive than the 
multi-speed motor designed for either constant torque 
or variable torque and much more so than the constant- 
speed motor of corresponding rating. With the me 
chanical transmission, the equipment in which the 
torque of the output shaft increases as the speed de 
creases, there will therefore always be ample torque 
for the lower speeds provided the constant-speed motor 
has the full horsepower needed for the highest speed. 

Fundamentally characteristic of most multi-speed 
motors are the wide gaps between speeds which are 
ordinarily 1800, 1200, 900 and 600 rpm. Thus inter- 
mediate speeds may be desirable or necessary. With 
the mechanical transmission, except for limited gear 
transmissions, the increase in speed from minimum to 
maximum follows a smooth curve and provides an in- 
finite number of intermediate speeds which are readily 
obtainable by the simple manipulation of a handwheel 
or similar means of adjustment. 

The use of mechanical speed-adjusting transmissions 
does not inhibit the built-in principle of application 
since most of the transmissions are designed as self- 
contained units, the input shaft to be coupled to the 
constant-speed motor and the output shaft coupled, or 
otherwise connected, to the driving shaft of the product. 

On the basis of functional operation, adjustable-speed 
transmissions may be considered under four general 
classes based upon the principles of design and con- 
struction by which the speed changes are obtained. 
These classes include transmissions employing (a) 
gearing, (b) friction drive, (c) belting and (d) 
fluid drive. Some of the designs are combinations. 


ELECTRICAL MANUFACTURING 





nce RR I i. 


in 








A 2 a ad 


que 
the 
que 
int 

mie 

the 
de 

que 
tor 
ad. 

eed 
are 
ter- 
Jith 
rear 
1 to 
in- 
dily 


1ee] 


Ons 
Hon 
elf- 
the 
or 
ciCt. 
eed 
eral 
‘Or 
1ed. 
(a) 
(d ) 
1S. 


ING 





ee CR NH 


Adjustable-speed transmissions _ based 


Gearing. 
upon gears are, in effect, modifications of conventional 


* 


gear-motor drives.* Instead, however, of a single gear 
reduction, resulting In a constant speed ratio between 
the input and the output 


gear reductions are incorporated into the gear head 


shafts, two or more 
and selective clutches, or sliding pinions, and are so ar- 
ranged that one or another of the ratios may become 
effective as determined by the manipulation of a shift 
lever of some type. 

The most frequently employed transmissions of this 
type afford a choice of two speeds and they are largely 
used for the operation of processing machinery. In 
machines, the 


such process which they perform is 


Adjustable Non- 





Hardened steel conica 
a'scs with chain at 
minimum dharmeter 


Speed contri 
hand wheel 


ing and speed-varying devices for in- 
tegration within the complete product 
have been developed. A quick review 
of performance, principles and fields 
of applications of old and new types. 


started at slow speed and, by a later transfer to the high 
speed, the process is completed at the higher speed. 
Cr. by 


process is started at high speed and completed at low. 


an alternate choice of the gear changes, the 


Such transmissions may be equipped with straight or 
helical gears. Since this form of transmission provides 
both speed adjustment and speed reduction in a single 
unit, further speed reduction, except in especially low 
When a 
greater reduction at both speeds must be provided for 
an additional run of spur or worm gearing may be in 


cluded in the gear head. 


speed applications, is not generally needed. 


*See also “In Specifying Large Gear Motors,” January 1942 


~~HAINS and link belts may be used, too. A 


of a special form operating on conical discs. 


A for chain on maximum wheel diameter 
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Roller chain 
An 
ingenious arrangement where self-forming teeth are used with 
a link belt. At the right, small teeth formed for operation of 
chain on minimum wheel diameter; to left, large teeth formed 
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A further modification of this type of transmission is 
constructed for three selective speeds. Double and 
triple reduction adjustable gear transmissions are used 
on such applications as paint and soap mixers, calender 
drives, dough mixers, pumps and similar products. 

Another design of selective, speed-changing trans- 
mission involves the incorporation into the gear head 
of a nest of change gears, mounted on a countershaft, 
which is driven through a single reduction from the 
motor. All gears are permanently in mesh with a cor- 
responding number of speed-changing pinions on the 
output shaft. The countershaft is hollow and through 
its center runs a rod by which an expanding clutch is 
operated to lock the selected pinion to the countershaft 


otor Speeds 


so that it drives the output shaft at the chosen speed. 
This operating rod is moved to any selected position by 
a rack and pinion actuated by a speed-changing handle 
so located as to be within convenient reach of the ma- 
chine operator. By this action, the expander may be 
SO placed as to interlock the pinion for any desired speed 
while the other pinions run loose on the countershaft. 
The construction is such that only a single set of gears 
and pinions can be connected at any one time to carry 
the load at any selected speed. This type of trans 
mission is particularly suited for building into the heads 
of lathes, milling machines and similar machine tools 
when a comparatively limited range of operating speeds 
fulfills the requirements. 

Friction Drives.—The principle employed in fric 
tion drives is that of the 


transmission of power from 
one set of cones to another by an intermediary friction 
roller or ring. This is, in effect, much the same as a 
selective gear construction having an unlimited number 
of teeth, consequently an infinite number of intermediate 


speed steps. 


This type of transmission embodies cones 
or tapered rollers in which the friction is between the 
sides of tapered discs which may be adjusted to a 
varving pitch contact. 

\s an which are 


illustration of the transmissions 
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Speed Changed Speed 


Type Torque by Changes 
Increases as By 
Geared Speed is Gear Shifting Limited 
Reduced Steps 
Increases as Ania f By 
Frictior Speed is Ac ga Of | Unlimited 
ISCS 
Reduced : Increments 
| Flexible Bele Increases as 4d i: By 
v | . 1: djustment of Bis laid 
2 | Roller Chait Speed is Shear nlimited 
oo > oneaves 
> | Toothed Chain Reduced Increments 
; ; Increases as By 
Adjustable Pitch EE Adjustment of anne 
; Speed is : Unlimited 
Motor Pulley 7 Sheaves 
Reduced Increments 
Fluid Proportional . By 
i Adjustment of meets 
Constant to Oil hs Unlimited 
. rs Oil Pressure 
Displacement Pressure Increments 
Fluid Proportional ; ‘ By 
ye Adjustment of ; 
Variable to Oil as Unlimited 
: Oil Volume : 
Displacement Volume Increments 


Lathes Shapers 
| Surface Grinders 


Typical Applications | 

Blowers Paint Mixers Calender Drives 
Processing Machines Cutting Presses Pumps | 
Dough Mixers Sand Mixers Lathes 
Screw Conveyors Milling Machines Soap Mixers 
Bottle Washers Laundry Machines Drills 

| Milling Machines Flat Ironers Mixers 

| Grinders Pumps Job Presses 

| Punch Presses Lathes Rewinding Machines 


Ball Mills ~ Gear Hobbers — Belt Conveyors 
| Grinders Blanking Presses Radial Drills 
| Boring Mills Sewage Pumps Cable Winders 
Slotters Crank Shapers Stokers 
|;Bottle Washers Grinders Bottle Making Machinery 
| Lathes Centrifugal Pumps Laundry Machinery 
Drills Milk Pumps Dyeing Machinery 
Paper Cutters Flat Ironers Profiling Machines 
Broaching Machines Metal Shears 
Plunger Presses Punches 
| Rams Tool Heads _ Se ital 
Planers Die Casting Machines Cylinder Block Honers 
Printing Presses Duplex Pumps Rubber Calenders 


Milling Machines 
Paper Mill Drives Welding Machines 





classed as friction drives may be cited one in which 


the transmission elements consist of a pair of adjustable 
cones between which a ring of V section provides for 
transmission of power from one set to the other. The 
width of angle opening between these cones is adjusted 
by a speed-changing handwheel so that any ratio of 
pitch of the respective cones may be made effective 
within the working range of the device. 

The speed-changing handwheel is usually mounted 
upon the transmission frame for convenient access but, 
for some applications it may be mounted at a distance 
and operated by handwheel through a flexible shaft. 
\n automatic control, by means of a small motor is 
also provided for use when the operating point is con- 
siderable distance. 

The construction of this speed-adjusting device pro 
vides a drive in which the input and output shaft are 
not in an axial line but one is offset from the other. 
An accessory head may be used with this device which 
combines a worm gear and pinion to be employed for 
angular drive at right angles with the output shaft and 
this arrangement may also be used to advantage to 
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provide especially low output shaft speeds since the 
worm reduction may be as great as 300 to 1 if operating 
conditions demand. 

Other types of frictional transmissions employ vari 
ous forms of rollers and races for transmission of the 
power at adjustable speeds and these transmissions 
have the advantage of straight line drive in that the in 
put and output shafts are in line axially. 

Belt Transmissions.—Adjustable-speed belt trans- 
missions employ some form of flexible belt, or link 
chain belt, for the transmission of power by the use of 
V-shaped sheaves of adjustable pitch diameters on the 
input and output shafts respectively. As the effective 
pitch diameter of the sheave on the input shaft is in- 
creased, that of the sheave on the output shaft is auto- 
matically decreased which means that the speed of the 
output shaft is increased over that of the input shaft. 
If the pitch diameter of the sheave on the input shaft 
is decreased, the speed of the output shaft is correspond 
ingly decreased. 

There are numerous modifications of the mechanical 
arrangement of the elements making up the various 
belt transmissions but all operate on virtually the same 
principle as outlined above. The form of belt most 
generally employed is the V-section, or modification 
thereof, and may be made of fabric or rubber composi- 
tion. Frequently a combination of both is used to 
advantage. V-belts transmit power by friction of their 


LUID transmissions let oil do the work. A—Here, left to 
right, are the oil motor, oil pump and electric motor mounted 
common sub base. B—Variable-discharge type with 
flange-mounted motor. C—Adjustable displacement fluid trans- 
mission with pump and motor combined in a single housing. 
D—Section through a variable-displacement pump. 
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tapering sides on the sloping sides of the cones. They 
are made in a number of standardized sizes and the 
amount of power transmitted may be increased by the 
use of a number of parallel strands. 

Transmissions involving the use of flexible chain are 
made in a number of forms, two of which will be 
briefly described. In the first form, that known as the 
variable roller drive, a flexible link chain runs between 
two adjustable tapered sheaves as in the V-belt drive. 
This chain, known as a side contact chain, consists of 
steel links having openings in each pitch, or section of 
links, which are so shaped as to provide pockets for two 
hard steel rollers which project from the sides of the 
chain sufficiently to contact the faces of the driver and 
driven sheaves. The sheaves themselves form a 12 de- 
gree wedge-shaped opening the sides of which may be 
drawn together or expanded to provide any desired 
pitch diameter. As the chain approaches the sheave, 
the rollers are free to revolve until they come in con- 
tact with their respective sheaves at their pitch lines. 
The result is a positive engagement of the chain with 
its sheave at its effective pitch diameter. The disen- 
gagement is likewise a rolling action so that smooth and 
quiet operation is assured. Adjustment for speed is 
made through the use of operating levers, under control 
of a speed-setting indicator, which simultaneously open 
one pair of discs and close the other to give them an 
effective pitch diameter for the selected speed. 

\n unusual modification of this type of transmission, 
employing sheaves provided with tapering teeth, utilizes 
a flexible chain in which each link carries a number of 
steel slats shaped at each end to conform to the curved 
conical faced wheels. These slats are fitted side by side 


*See also “When Specifying V-Belt Drives,’ September 1940. 
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Phila. 
IMPLE gear transmission units provide a choice Gear Works 


of speeds. Selector lever to the right above output 
shaft in this type 


within a steel slat cage at right angles with the chain 
links and present the tooth-carrying areas. The slats 
are free to move transversely, from side to side, and 
form teeth for the chain. As the teeth with which the 
discs are equipped draw closer to the center they, of 
course, become smaller but, as each set of radial teeth 
is staggered, the self-forming teeth of the chain become 
smaller and smaller to conform with the width of the 
sheave and thus provide a positive geared contact be 
tween chain and discs. 

Nearly all of the belt transmissions are mounted in 
self-contained casings so that they may readily be in- 
troduced into the construction of the product as a built- 
in unit. While speed adjustment is usually accom- 
plished by means of a controlling handwheel or lever, 
nearly all types may be equipped with small motors for 
remote control to permit speed adjustment from any 
convenient point not adjacent to the transmission. 

Speed adjustment, through V-belts, is also obtained 
from a constant-speed motor by driving to a V-belt 
pulley on the product shaft without the intermediate 
transmissions as described above. This is accomplished 
by the use on the motor of a V-sheave, the effective 
pitch of which is readily adjusted by a speed-setting 
handwheel. Spreading the two halves of the sheave 
permits the belt to ride on a smaller diameter in the 
groove formed by the two halves and thus impart a 
slower peripheral speed to the belt and consequently 
slower rotation to the driven sheave. Drawing the two 
halves together produces the opposite effect while, be- 
tween the two extreme positions, an infinite number of 
speed settings is obtainable and changes are made 
smoothly and quietly. If greater speed range is de- 
sired, the driven sheave may also be a vari-pitch. 

With this arrangement, whether one or two vari-pitch 
sheaves are employed, the belt will require tension ad- 
justment whenever changes in the diameter of the 
sheave, or sheaves, is made. If such changes are infre- 
quent, the tension is easily adjusted by the belt-tighten- 
ing screw which moves the motor on its rails in the con- 
ventional manner. When frequent changes are neces- 
sary, a motion-control base is used which automatically 
takes care of any changes in the tension of the belt. 


(Continued on p. 90) 
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N ELECTROCARDIOGRAPH is essentially 

an oscillograph, with a sensitivity of one centi- 

meter per millivolt, and covers a frequency 
range from about one to thirty cycles per second. To 
satisfy the medical men who will buy the device, it is 
desirable that the record be produced on bromide paper 
in the form of a white tracing on a black background, 
and with the coordinates photographically recorded, so 
that the cardiograms will have the appearance of those 
obtained by traditional string galvanometers. In addi- 
tion, of course, portability, simplicity, and speed of 
operation are desirable for the user, as well as fool- 
proof operation and simplicity of servicing for both 
maker and purchaser. 

As its name implies, the electrocardiograph is an in- 
strument which produces a graphic record of the elec- 
trical impulses which accompany heart action. 

Since it is not practical to connect a recording in- 
strument directly to the heart, it becomes necessary to 
make the measurement of the heart voltage indirectly 
by connecting the instrument to points on the surface 
of the patient’s body so that only a fraction of the actual 
heart voltage is recorded. Because the various details 
of the graph depend upon the points on the body to 
which the cardiograph is connected, it is customary to 
record the cardiogram between three or four pairs of 
points. The records from each pair of points, or 
“lead,” bear a relation to the cardiogram which is 
analogous to that which the various views in a mechan- 
ical drawing bear to the object depicted. The four 
leads of a normal cardiogram are shown in an accom- 
panying illustration. 

When a recording instrument is connected to,a 
patient’s body, it is found that the voltage appearing 


Essential control, amplifier, galvanometer and chassis 
components of the latest Cardiette. 
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between the electrodes on the patient not only contains 
the pulsating heart voltage, but also a steady com- 
ponent known as the “skin voltage’ which may be 
many times greater than the heart voltage and which 
must be kept out of the recording device. 

The first practical electrocardiograph was developed 
by the Dutch physiologist Einthoven at the turn of the 
century. He, of course, did not have available any 
practical means of amplification and was therefore 
forced to devise a galvanometer which was inherently 
sensitive enough to provide reasonable deflections from 
the power available at the patient terminals. His solu- 
tion was the string galvanometer with which he set up 
a standard of required sensitivity which is commonly 
accepted even now, namely, one centimeter per milli- 
volt. 

The optical system of the string galvanometer is so 
arranged that the recording film is completely covered 
by a field of light except at the point where the shadow 
of the “string’’ falls. In the developed record, there- 
fore, the path of the string appears as a white tracing 
on a black background. The coordinates of the graph 
are produced very simply by introducing a rotating 
spoked wheel in the path of the light, and a glass scale 
with ruled millimeter lines just before the film. The 
periodic interruption of the light by the spokes provides 
the time lines, while the shadows of the scale rulings 
produce the amplitude lines. 

An examination of a large number of cardiograms 
shows that an instrument which is to depict them ac- 
curately should have a deflection time of less than 0.02 
sec., corresponding to an upper frequency limit of 25 
cycles or higher; that the low frequency response 
should be free of amplitude and especially phase dis- 
tortion down to about one cycle; and that three milli- 
volt signals should be handled without overloading. 

In 1935, the Sanborn Company undertook the manu- 
facture of a portable cardiograph which was completely 
self-contained in a case measuring 67% & 14%46_ & 8% 
in. and weighed about 23 Ib. Since other “portable” 
cardiographs of that period weighed three times as 
much and occupied several times the volume, this 
design represented an advance in portability which for 
a time outweighed certain deficiencies in operation. 
Electrically, the product consisted of a three-stage, re- 
sistance-capacitance coupled amplifier, followed by a 
D’Arsonval-type moving coil galvanometer. 

The moving coil carried a concave mirror one-quar- 
ter inch in diameter. This comparatively large-size 
mirror contributed to efficiency in the design of the 
optical system so that with a power of only a little over 
one watt in the galvanometer lamp, sufficient illumina- 
tion could be obtained. For the record, a 6-cm. bromide 
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Because of the basic character of the 
product, of the nature of its use and 
of the viewpoints of its potential pur- 
chasers, the Sanborn electro-cardio- 
graph presented some most unusual 
“musts” as an engineering re-design 
problem. Skilfully solved, that prod- 
uct design problem likewise offers 
some stimulating lessons of broader 
applicability. 





paper was pulled past a cylindrical lens at the standard 
cardiograph speed of 25 mm. a sec., by a governor-con- 
trolled spring motor. Removal of the exposed paper, 
or reloading of the paper magazine, required taking 
the entire instrument into the dark room. Because of 
its small size and light weight, this procedure was not 
a great hardship. The camera motor, however, could 
drive only 20 ft. of paper at one winding and, since 
the motor could not be rewound without removing the 
exposed paper, a large number of tests could not be 
run without interruption. 

Later changes in the amplifier design improved the 
fidelity of reproduction, and reduced the pickup by the 
patient-cardiograph system of external interference ; 
and in 1937 a new control panel as well as a plastic 
case were added. These changes, however, did not 
alter the fundamental mechanical design, and the plas- 
tic case model actually weighed 32 Ib., an increase of 
Y Ib. over the original. Also, this design did not lend 
itself to easy accessibility for service, and made service 
operations in the field especially difficult. 

When competitive portable cardiographs appeared on 
the market which approached that model in weight, 


"THREE steps in the evolution of a pace-setting prod- 
duct. A—1935, with a metal case. B—1937, plastic 


case. C—Today, in mahogany. 
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and which were equipped with cameras having re- 


movable film magazines and record containers, it was 

decided to completely redesign to take advantage of the 

latest developments in the electronic art, while at the 
same time incorporating the ideas and experience 
gained. 

Major design objectives were: 

1. Camera with removable film magazines and rec- 

ord container. 

2. Reduction of weight to 25 lb., and “table space” 
to 7 * 14 in., since experience showed these to 
be optimum values. 

3. Simplification of controls. 

4. Simplification of service adjustments and greater 

accessibility of parts. 

5. Reduction of battery requirements. 

6. Method of checking time intervals independent 

of camera motor speed. 

The requirements 1. and 2. served as a starting-point 
in the design. Substitution of a mahogany case for 
the plastic provided a very appreciable saving in weight 
and maintained the good appearance which the original 
metal case model lacked. Since the dimensions given 
above were for the overall size including the case, the 
chassis was actually smaller than that originally used. 
On this reduced chassis was laid out the spring-motor 
gear train, and a film magazine and record container. 

Although introduction of the removable record con- 
tainer eliminated the necessity of taking the entire 
cardiograph to the dark room, it was still desirable to 
be able to run more than 20 ft. of paper into the con- 
tainer in order that a comparatively large number of 
tests could be made at a distance from the doctor’s 
office or the hospital dark room. The record container, 
therefore, was made large enough to handle about 75 
it. of exposed paper. 

The size and weight of the driving spring used in 
the camera motor is dependent on the length of paper 
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to be run at one winding of the spring. Keeping the 
spring to a reasonable size limited the paper length per 
winding to about 20 it. In order to reconcile this 
limit with the record container capacity, it became 
necessary to couple the winding crank to the spring 
through a clutch, so that the spring could be rewound 
at any time without affecting the rest of the camera. 
In practice, it is even possible to rewind the spring 
while the camera is running, without changing the 
camera motor speed. 

The camera motor speed is controlled by a governor, 
built into a shallow dish which is mounted on the out- 
side of the gear train housing. This makes it easily 
The speed 
is set by means of a screw adjustment on the governor. 


accessible for adjustment or replacement. 


The governor shaft carries a stroboscope disc which 
serves as a sensitive speed indicator. 

The five-spoked wheel which produces the time lines 
at 4%; sec. intervals on the finished record, is geared 
directly to the camera motor, so that the camera motor 
is actually used as a clock. In order to provide a 
check on the timing which would be independent of 
the camera speed, a clockwork mechanism was added 
to the camera. The output shaft of this clock rotates 
at 30 rpm. and carries an arm which interrupts a por 
tion of the light field once per revolution, and thus 
leaves a white mark on the record at two-second inter- 


vals. This clock, however, does not have a spring of 
its own which would require winding, but is coupled 
to the camera motor through a slipping belt. The 


HAT it does (A) and how it does it (B). A— 
Four leads of a normal electro cardiogram. B— 
B Schematic diagram of electrical and optical components. 
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ANBORN collaborates on the new cardiograph. In 
the usual order, Mechanical Engineer O. W. Packer, 
Electrical Engineer A. Miller (who was development 
engineer for the project and the author of the accom- 
panying text) and Vice President J. L. Jenks, Jr. in 


charge of development work. 


energy for its operation, therefore, comes from the 
camera motor, but its speed is fixed by its own hair 
spring and balance wheel, and is independent of the 
camera speed. 

As an added convenience, the camera is equipped 
with a dial indicating the tension of the spring and the 
length of paper which has been run through. 

With the mechanics of the instrument worked out, 
it became obvious that the available space left for the 
amplifier, controls, galvanometer, batteries, and optical 
system was appreciably less than that previously used. 
The most serious limitations were the reduction in bat- 
tery space and in the distance from the paper in the 
camera to the opposite end of the chassis where the 
galvanometer would presumably be mounted. 

The reduction in galvanometer-paper distance would 
cause a proportionate loss in the effective galvanometer 
sensitivity. Reduction in battery power might lead to 
reduced amplifier output so that a loss of galvanometer 
sensitivity was all the more intolerable. The intro- 
duction of a cylindrical concave lens between the gal- 
vanometer and camera overcame this difficulty, since 
the light field, after passing through this lens, diverges 
more rapidly than it otherwise would. The galvano- 
meter deflections at the film are similarly magnified. 
This lens, therefore, effectively lengthened the gal- 
vanometer-film distance. This artificial increase more 
than made up for the actual reduction in distance, and 
resulted in a galvanometer sensitivity a little better 
than that obtained in the earlier models. 


Continued on p. 96 
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Why, you’d hire Anchor-Armed Phil. to keep a wobbling blade driver in a mutilated 
So, when you want a truly vibration resist- slot—so the Phillips Screw can be driven 


ant fastening ... use Phillips Recessed Head = home. The carefully-designed shape of recess 


Screws. ends any worry about splitting the head or 
They set up tighter. The greater area ofcon- chewing the metal. 
tact and snug fit between Phillips recess and If your product will be subject to vibration 


Phillips driver increases the effectiveness of — in service... you can cure it of the “shakes” 
the operator’s turning power. There’s no beforehand, by fastening with Phillips. Any 


danger of driver slippage — no effort needed _ of the firms below can supply you. 





THIS STRONGER FASTENING COSTS YOU 
AN AVERAGE OF 50% LESS BECAUSE 






PHILLIPS SCREWS drive faster—with pneumatic_or electric driving tools e 
drive straight automatically, in any position, leaving one hand free to hold the 
assembly e avoid screwdriver accidents—the driver can’t slip from the recess. 

And they improve product appearance. Phillips Recessed Head Screws 
are a sign of a well-built product. 


he Tylor hectiiblles... Phill ail § 
Co Desembyy lost witb Ips HEAD crews 
WOOD SCREWS b MACHINE SCREWS 4 SHEET METAL SCREWS ® STOVE BOLTS 
SPECIAL THREAD-CUTTING SCREWS 3 SCREWS WITH LOCK WASHERS 


U.S. Patents on Product and Methods Nos. 2,046,343; 2,046,837; 2,046,839; 2,046,840: 2,082,085; 
2,084,078; 2,084,079; 2,090,338. Other Domestic and Foreign Patents Allowed and Pending. 


Order stronger, cost-cutting Phillips from any of these sources 



















American Screw Co., Providence, R. |. New England Screw Co., Keene, N.H. 
The Bristol Co., Waterbury, Conn. The Charles Parker Co., Meriden, Conn. 
Central Screw Co., Chicago, Ill. Parker-Kalon Corp., New York, N.Y. 
Chandler Products Corp., Cleveland, Ohio Pawtucket Screw Co., Pawtucket, R.I. 
Continental Screw Co., New Bedford, Mass. Pheoll Manufacturing Co., Chicagé, II!. 


The Corbin Screw Corp., New Britain, Conn. Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 

International Screw Co., Detroit, Mich. Scovill Manufacturing Co., Waterbury, Conn. 

The Lamson & Sessions Co., Cleveland, Ohio Shakeproof Inc., Chicago, III. 5 

The National Screw & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Co., Southington, Conn. 
Whitney Screw Corp., Nashua, N.H. 
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ELECTRICAL CONTACTS 








Continued from p. 54 
resulting in pits and piles (which may oxidize) on the 
surfaces of the tungsten contacts whether or not arcing 
follows as the contacts separate further. In some cases, 
slight arcing is said to be beneficial in burning away 
the metal deposited in minute piles upon a contact 
surface. 

With platinum-iridium (25% Ir.) contacts, the 
maximum steady voltage across the molten bridge was 
about 1.5 volt regardless of the current strength. The 
molten bridge collapsed when the current was discon- 
tinued by switching, but it could not be suppressed by 
modifications of the interrupted circuit. With a voltage 
less than 14 volt the molten bridge collapsed as the 
contacts were pulled apart. 

In the above experiments, the spectroscope showed 
no indication of a vapor in the molten bridge and the 
microscope revealed a form of bridge that would occur 
if a minute drop of molten metal was held as above by 
surface tension. Frozen with a drop of water and the 
current immediately switched off, the bridge still re- 
tained its original form and when it was heated its re- 
sistance increased. The bridge also was observed to be- 
come red-hot. A peculiarity of the molten bridge, quite 
like that of the arc, was that the voltage drop was in- 
versely proportional to the current strength and directly 
proportional to the length of the bridge, although not 
exactly so. The reason for this phenomenon is un- 
known. This showed that the ratio of (P) the product 
of the voltage and the current strength to (L) the 
length of the bridge is a substantially constant quantity. 
Reduction of the current strength in the molten bridge 
caused it to become hotter and of smaller cross section, 
while the transference of contact material was decreased. 

Indications of the influence of the Thomson effect 
(the transfer of heat with a current of electrons, and 
vice versa) were seen when wires of small diameter 
were used with their ends as contacts, the anode wire 
becoming red-hot while the cathode wire remained 
black. Hence it would appear that, in these experiments, 
at least, the anode material tends to melt first and 
supply the metal to form the molten bridge which, upon 
its collapse, may leave some metal on a contact; and 
that the difference in temperature of the contacts has 
a pronounced effect upon the direction of transference of 
contact material when both contacts are made of the 
same metal. 

From the foregoing it would appear that when a 
circuit is closed without bouncing, and_ particularly 
under low pressure, the minute metal points in contact 
may tend to melt under the heat produced before the 
circuit is said to be completely closed. When bouncing 
or chattering occurs the increase in resistance, the for 
mation of a molten bridge, and some arcing may occur, 
with the further production of heat and the transference 
of contact material. 


} INTACT performance is different for low-voltage 
than for high-voltage circuits and also is different 
for dc. than for ac. Low voltage herein refers to less 
than 14-18 volt, above which arcing begins but below 
which transfer of contact material occurs, making it 


desirable to use a material with low transfer character- 
istics. This transfer has been found to be dependent 
upon whether the coacting contacts are of the same 
or different materials as well as upon the inherent 
transfer characteristics of a material and the phe- 
nomenon producing the transfer. Limiting current 
strength refers generally to that at which contacts 
tend to weld and stick together. Since the direction 
of transfer has been found usually to be a function of 
polarity, substantially no net transfer of material may 
be noticeable in ac. circuits. Contact material for ac. 
use should resist sticking tendencies and produce suit- 
able contact resistance, however. 

Because of the possibility of sustained arcing at 
higher voltages, the de. current strength is limited by 
that condition, being about 2 amp. at 115 volt in small 
relays and the like without contact protective devices or 
more than one pair of contacts in series. Since ac. ares 
are not sustained with proper spacing, much stronger 
currents may be interrupted by contacts in ac. than 
in de. circuits of equal voltage under about 320-350 volt 
(where sparking begins). Most small relays handle 
voltages up to 230 volt ac., the sticking characteristics 
and the contact resistance of the contacts determining 
the operating current strengths. 

The presence of inductance in a low-voltage de. cir- 
cuit may cause the production of a transient voltage at 
break much greater than the normal circuit voltage, 
hence weaker currents must be employed with a cor- 
respondingly smaller transfer of contact material. A 
condenser connected across the contacts in such a cir- 
cuit should have a capacitance such that there shall 
be a good balance between the capacitative and induc- 
tive effects. Otherwise, as shown by tests, the transfer 
of contact material may be increased—with too much 
capacitance from anode to cathode; with too little 
capacitance from cathode to anode. In the higher 
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Inductive circuit (A) with capacitative arc suppression. 


E is the circuit voltage. Rm is the mean circuit resistance which varies with contact 
pressure in opening and closing, as well as with the temperature of the coil and other 
parts of the circuit. Lm is the mean circuit inductance which varies with the varying 
saturation characteristics of the iron core within the coil. C is the capacitance of the 
across the contacts. There also is distributed capacitance (not indicated 
between the turns of wire of the coil and between other conductors in the electric 
circuit. The function of the condenser is to absorb the exhaust of magnetic energy 
from the magnetic circuit rather than to convert it into heat in the gap between the 
contacts. 





cond er 


B—Exponential current due to inductance Lm as limited by resist- 
ance Rm 


Oscillations due to inductance Lm and capacitance C in series as damped logarith- 
mically by resistance Rm. The oscillation frequency f is inversely proportional to 


V LC and is independent of the operating frequency F. The induced voltage Ey may 
be many times greater than the impressed voltage E. In one reported test E/y E = 
328/7.1 45.2, whereas the minimum (spark) voltage that would break down the 
short gap was given as 320 volts. It is important that the spacing and time-rate of 
separation of the contacts should not permit sparks to pass at the peak oscillating 
voltages. 
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“It gives me pleasure to advise you 


dle that your organization has been 
ics chosen to receive the flag of the 

Bureau of Ordnance and the Navy 
Ng ‘E’ pennant in recognition of your 
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tion of ordnance materiel vital to 


“iT- } ; 
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Among the crews of Uncle Sam’s warships plant gate...teamwork that only long 
and naval planes, the Navy “E” is one of years in the peacetime service of industry 
« ~ - | 
the most coveted and respected honors the could perfect to the peak of efficiency de- 
: men of a single gun turret or an entire manded by a nation at war! 
battleship can win. Monsanto is proud to fly the Navy “E” 
It is a symbol, not of individual brilliance, in recognition of past performance. .. glad 
but of championship teamwork . .. team- to accept the responsibility it imposes for 
work that only long, gruelling hours of future performance. MONSANTO CHEMICAL 
actual practice could perfect. Company, Piastics Division, SPRING- 
The same tradition governs the award of FIELD, MASSACHUSETTS. 
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voltage de. circuits, increased arcing, a decrease in the 
permissible current strength, and a probable transfer 
of contact material from cathode to anode (equivalent to 
sputtering ) are cause by the presence of inductance. 

\res tend to persist more in dc. than in ac. circuits, 
the former requiring more condenser capacitance for arc 
suppression than the latter. For dc., the capacitance 
should be sufficient properly to reduce arcing and pre- 
vent or minimize material transference. For ac., enough 
capacitance should be provided to hold the circuit just 
below resonance without loss in operating efficiency. 
The effect of a condenser across the contacts of a de. 
inductive circuit at break is illustrated in an accompany- 
ing figure. 

In a reported test of fine-silver contacts 0.218-in. 
diam. x 0.045-in. head-thickness with 12 volt de. (hence 
no normal arcing) on a circuit containing 0.1 millihenry 
inductance and a variable resistance which periodically 
was reduced to increase the current strength from 3 
amp. by 1 amp. every 4 min. until the contacts stuck 
at 12 amp. (limiting current strength), all of the trans- 
fer of metal was from the positive contact (anode) to 
the negative contact (cathode). The contact pressure 
and release tension were equal—150 gram; the fre- 
quency of operations was 470 makes per min. with 
two bounces per contact make; contact spacing 0.027 
in.; no wiping action. The transfer of metal varied 
almost directly with the current strength up to 8 amp., 
but thereafter more rapidly up to the limiting current 
strength of 12 amp. The metal transfer was most 
marked on resistive loads. An increase in the load- 
circuit inductance decreased the current capacity of the 
fine silver as well as the transfer of metal, which vary 
together and, between certain limits, with the contact 
pressure, but not directly so. 


SOME CONTACT MATERIALS 


MONG those solid contact materials frequently 

specified are; silver (Ag), gold (Au), platinum 
(Pt), iridium (Ir), tungsten (W), chromium (Cr), 
and molybdenum (Mo), alloyed by normal metallurgical 
processes and taken in conjunction with such metals 
as copper (Cu), cadmium (Cd), manganese (Mn), 
carbon (C), nickel (Ni), palladium (Pd), and ruth- 
enium (Rh). Thus fine silver is Ag, 99.9; sterling 
silver is Ag, 92.5; Cu, 7.5; and coin silver is Ag, 90; 
Cu, 10, in percentages. Noble metals generally are 
alloyed with base metals to prevent or decrease oxida- 
tion. With a few exceptions, the above materials are 
used in light-duty electrical contacts handling current 
strengths up to 15 or 20 amp. 

A manufacturer using small solid contacts in his large 
line of devices states that most of their applications are 
for ac. “Fine silver has been found to be the best 
all round material because of the combination of high 
electrical conductivity, which produces a minimum of 
heat due to the resistance of the contacts, and high 
thermal conductivity which rapidly dissipates such heat 
as is generated. Contrary to quite widely accepted 
statements, silver oxide is probably never formed in the 
operation of the silver contacts. The presence of silver 
sulphide which is readily formed and commonly present 
does not interfere with contact operation because silver 
sulphide is of itself a reasonably good conductor and 
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as soon as moderate heat is generated on the contacts 
the sulphite becomes metallic silver again. For medium 
and high loads, silver is far less likely to stick due to 
welding than are the alloys of platinum and other ex- 
pensive noble metals. .. . On extremely light loads, both 
as regards amperage and voltage, silver contacts do not 
always perform well under which conditions the plat- 
inum alloys probably have a proper place.” 

A large electrical manufacturer found that when fine 
silver was applied to copper contacts troublesome oxida- 
tion did not form on the silver-surfaced copper. Be- 
cause of its high electrical and thermal conductivities, 
and relatively low cost, copper long has been used as 
contacting elements in contactors and the like in in- 
dustrial control where relatively high pressure may be 
applied to contacts. Since oxidation forms high-re- 
sistance films over the copper at moderately high tem- 
peratures, either in air or under oil, a wiping or rub- 
bing action has been employed to break up any oxide 
film during closure. Otten, however, such contacts may 
remain closed over long periods and the increased heat- 
ing may become dangerous through progressive oxida- 
tion with the resultant increased heating until the copper 
becomes annealed or physical damage may be done to 


contact surfaces, especially where high current densities 
are used in compact electrical apparatus. 

After extensive tests, it was found that fine-silver 
contacts, either in air or under oil, required about 200 
days to attain the same contact resistance as that reached 
by copper in about 10 days under the same conditions 
of pressure and temperature. 


Secause the rate of de- 
terioration of copper contacts in air is much greater 
than under oil, the elimination of the deterioration by 
the use of fine-silver contacts has resulted in more 
compact switchgear, the same number of silvered fingers 
being used for 1200-amp. controls that are required for 
600-amp. contacts with copper surfaces. Such _ fine- 
silver contacts are used on small controls where they 
give long life and satisfactory operation. Silvered sur- 
faces also are used in knife switches and the like to 
ensure good contact at pivotal points. 

Small fine-silver and silver-copper (as coin silver) 
contacts carry currents up to 20 amp. at low-frequency 
low-pressure operation, as in relays, bells, flashers, 
laundry irons, toasters, etc. Whereas the copper in 
silver alloys slightly reduces the mechanical wear, it 
lowers the current-carrying capacity to some extent. 
Silver contacts also are used where the contact pressure 
is low, as in thermostats. Silver and silver alloys 
generally are used where relatively light contact pres- 
sures are applied and relatively weak currents are in- 
terrupted, although large-surface contacts are used to 
reduce the surface contact resistance to a minimum 
while carrying relatively strong currents, as stated. Fine 
silver possesses the peculiar tendency to prevent the 
restriking of an arc even when the contacts are but 
slightly separated, thus causing an are to be quickly 
and permanently broken. 

Silver is the most widely used noble contact metal 
for both strong and weak currents; has the highest 
electrical and thermal conductivities; and operates 
under light contact pressure. 

Platinum and platinum-iridium alloys long have been 
used as contact materials where very sensitive control 

Continued on p. 102. 
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We Are Fully Equipped to Make Your 


| MOLDED PLASTICS PARTS 
tr DEFENSE PRODUCTION 


@ Here at General Industries we have all it takes to meet your 
most exacting requirements in molded plastics parts—the 
capacity, the mechanical equipment, the skill and experience, 
all backed by an enviable reputation for prompt reliable service. 


No matter how large the unit or the quantity required, we can 
swing into production and prepare to make prompt deliveries. 


Our plant with 212,000 square feet of floor space is one of 
the largest in America. Equipment comprises 128 modern 
efficient machines of a great range of types and sizes. All 
operations are under our own roof, from making the molds right 
through to the finished product. 
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a You can rely on General Industries 
ig ahd engineers, long experienced in 
Fon ae { im molded plastics production, to 
ae wee render valuable assistance and 
cooperate with your departments 

to the fullest extent. 
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WRITE, WIRE, OR 
PHONE Elyria 2238 


or Phone Office Near You: 


CHICAGO ... . Phone Central 8432 





DETROIT .... Phone Madison 2146 
PHILADELPHIA . Phone Camden 2215 
NEW YORK . Phone Longacre 5-4107 
% INDIANAPOLIS . Phone Lincoln 6317 


MILWAUKEE... . Phone Daly 4057 


Vas PLASTICS DIVISION...ELYRIA, OHIO 























FRACTIONAL-HORSEPOWER MOTORS. Designed to meet 
the requirements of aircraft service, these dc. motors can be 
furnished as 
series, com- 
pound, or shunt- 
wound motors to 
meet varied ap- 
plications. Rat- 
ings range from 
0.02 hp. at 7500 
rpm., continu- 
ous, open, to 7 
hp. at 7500rpm., 
totally enclosed, 
no cooling air 
over the motor, 
1 min. intermit- 
tent duty. Five 
standard speeds: 
1750, 2800, 3800, 
5800 and 7500 
rpm. as well as 
other speeds. 
Constructed in 
12 or 24 volt, 
aluminum frames (magnesium castings may be used where 
weight must be held extremely low), bolted-in pole pieces, pre- 
cision balance, all ball-bearing, standard flange mountings and 
shaft extensions are plain, but can be obtained with cut spline or 
other special features to meet specific product needs. General 
Electric Company, Schenectady, N. Y. 





AUTOMATIC ROTARY SWITCHES. With cast aluminum 
frame on the outside circumference of which may be mounted 
anywhere from two to fifty 
different contact “pile ups’ 
in position corresponding to 
the various steps of the 
switch operating arm. 
Numerous individual cir- 
cuits can be controlled by 
increasing the number of 
contacts in the “‘pile ups” 
as well as increasing the 
number of arms on_ the 
actuating spider. Designed 
for heavy duty type, any 
combination of circuits may 
be selected, circuits up to 
fifty in number can be 
added; no wiring is actually 
soldered to contact spring 
and advancing mechanism. 
Jack connections make for 
easy maintenance. Autocall Co., Shelby, Ohio. 





EXPLOSION-PROOF SWITCH. Operated by a threaded shaft 
with rocker handle which is protected by guard with holes for 
locking handle in any desired posi- 
tion. Explosion-proof, dust-tight, oil- 
immersed or air-break momentary 
switch has vertical, through-feed hubs 
for threaded conduit. One end is 
equipped with a removable close-up 
plug so that it may be used for either 
dead-end or through-feed wiring. 
Boss on the back of the body which 
makes possible drilling of tapping for 
either 14 or %4 in. threaded conduit. 
The bottom of the switch is equipped 
with a dome-shaped cover or tub 
which, when filled with oil to the level 
mark, will immerse the entire switch 
in oil. Threaded cover on top provides easy access. Appleton 
Electric Co., 1701 Wellington Ave., Chicago, Ill. 





80 


PUSH BUTTON STATIONS. Where mechanical strength and 
application flexibility are required, this 3, 6, 9, 12 and 16 push 
button, selector switch, or 
pilot light control unit is 
applicable. Each may be 
furnished as an assembled 
station or as an enclosure 
only in which the machine 
tool manufacturer can fit 
units from stock to fill his 


immediate needs. Closing 
plate assemblies are provided 


for unused openings in the 
cover plate. Cast iron case, 
gasket and steel cover plate 
drilled to accommodate stand- 
ard, drip-tight control units. 
Case may be drilled and 
tapped for conduit entrance 
in five locations. Square D Co., 6060 Rivard St., Detroit, Mich. 





FLOW ALARM. Designed for high or low pressure service 
on water, oil, gas or air line applications when a signal is needed 
to indicate starting, stopping 
or insuflicient flow. Magnetic 
operating principle eliminates 
the use of all stuffing boxes, 
bellows, diaphragms, or rotary 
shafts to gain switching 
action. May be specified for 
any point where an ordinary 
check valve will function. 
Operation not affected by the 
presence of vegetation § in 
water. Consisting of a full- 
ported, globe valve body to 
which is attached the mag- 
netic switching arrangement, 
the switch-head and valve 
piston assembly are attached 
to the valve body by a union 
bonnet nut making removal 
for inspection a simple oper- 
ation. Complete range of 
standard pipe sizes up to 4 
in., standard equipped mercury-to-mercury electrical switch 
rated at 15 amp., 125 volt and 10 amp., 250 volt. Fred H. 
Schaub Engineering Co., 325 W. Huron St., Chicago, Ill. 





MIDGET RELAY. Provides maximum cortrol in minimum 
space. Maximum contact capacity is approximately 150 watt, 
measured at 110 volt, 
60 cycle, non-inductive 
ac. Contacts can make 
and break 3 non-induc- 
tive amp. at 28 volt de. 
Available in double 
pole, double throw. 
With 2 watt coil, and 
single pole, double 
throw contacts in de- 
energized position, the 
normally closed con- 
tacts withstand vibra- 
tions of six times 
gravity. Relay coil in 
this relay available for 
any voltage up to 75 volt dc., maximum resistance 3000 ohm, 
average power requirements of the coil being 2.5 watt. Sturdy 
construction throughout, light armature operates the contacts 
which are mounted on and insulated (900 high potential test) 
from field piece through direct lever action. Coil and contact 
terminals are solder lug type, tinned for easy soldering. Weight 
with single pole, double throw contacts is 0.85 oz. Guardian 
Electric Mfg. Co., 1621-27 W. Walnut St., Chicago, Il. 
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mag- 

ment, Bora oe J SIZE I CLASS 
pela There’s no ‘‘maybe”’ about the operation of 11-200 Linestarter 
ache 

union the Westinghouse ‘‘De-ion” Lineéstarter. 

mova ° ° e . . . 

oper- Simple, direct, vertical operation with just 

aa ONE moving part insures that the motor it 

a controls will definitely ‘“‘start’” or “stop” 
ec ° 

1. without question or hesitation. Freedom 

from bearings and complicated linkages 

umum ; oe ; 3 . 

) watt insures positive action. Vertical operation, 


as well, prevents the possibility of shocks 


| causing accidental closing of the starter. 
py 
a } 


This basic feature, together with exclusive 
> “De-ion” arc quenching protection for con- 





tacts, explains why Westinghouse Line- 
Starters offer better protection against pro- 





duction interruptions on important circuits. 





Accurate, unvarying Bi-metal overload pro- VERTICAL OPERATION... JUST ONE “DE-ION’’ ARC QUENCHER PROLONGS 
tection means further assurance for vital MOVING PART... The armature and CONTACT LIFE...When contacts open, 
10 ohm, ; contact crossbar are a single unit that arc is drawn into “De-ion’’ grids and 
Sturdy drives. Get these advantages today — check moves vertically. instantly extinguished. 
aon, your nearest Westinghouse Agent. 







— Westinghouse Electric & Manufacturing e 
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‘uardian Co: pany, East Pittsburgh, Pa. ‘ esting OUuUSEC 
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99 PLUM STREET 


Short Circuit 
and 
Overload 
Protection 
provided by 


HEINEMANN 


“Ke-Cirk-tt~ 


FULLY ELECTRO-MAGNETIC 
AUXILIARY BREAKER 


Hunter-Hartman Corp., makers of this Quick 
Charger, tells us — and you, ** Your circuit breaker 
has performed most efficiently in preventing the 
possibility of an overload damaging the rectifier 
or the battery being charged. Its efficient perfor- 
mance has been constant.” 


Timed to the split second, this breaker opens 
instantly on short circuits or dangerous over- 
loads, permitting only harmless overloads of short 
duration. Made in any rating from 250 milli- 
amperes to 50 amperes. Also in wide use for 


protection of fractional hp. motors. 


Send for Catalog showing complete line. 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co. 
EST. 1888 


TRENTON, N. J. 


CELLULOSE ACETATE TUBING. Spiral wound in round, 
oval and square shapes. Produced from !¢ to 3 in. inside diam. 
Useful for cores for speaker field coils, for random wound ignition 


coils, for wire insulation and protection of delicate metal parts. 
In 1% to 14 in. inside diam., the wall thickness is 0.020 in. and 
4 in. to 3 in. sizes, thicknesses range up to 7; in. Available in 
clear transparent or with a paper or fibre base. Celluloid Corp., 


180 Madison Ave., New York, N. Y. 


LIQUID ADHESIVE. Viscous liquid composed of a base of 
cellulose derivatives and additional products which render it able 
to secure an excellent bond to paper, fiberboard, wood, fabrics, 
leather, metals, and glass as well as to bond those materials to 
themselves. Clear, transparent film which is practically color- 
less. Hardens quickly and develops a high initial tack. The 
ultimate film is flexible, even on aging. Especially useful in 
bonding various products onto many forms of molded _ plastic 
materials. American Products Mfg. Co., 8129 Orleander, 
New Orleans, La. 


SOLENOID WATER VALVE.  Precision-built, the exception- 
ally high capacity of this small valve makes it desirable for large 
water-cooled air conditioning 
compressors, numerous indus- 
trial applications and multi- 
spray humidifying systems. 
14 in. orifice delivers 340 gal. 
an hr. at 25 lb. per sq. in. 
differential across valve. 
Mounting bracket furnished 
with each valve, assuring a 
neat, vibration-less installa- 
tion. Water and frost-proof 
coil prevents burn-out in 
presence of moisture; quiet- 
ing feature prevents hum and 
excessive operating noises; 
rated pressure differential of 
the valve is determined at 85 
per cent of the rated voltage. 
Automatic Products Co., 
2450 No. 32 St., Milwaukee, 
Wisconsin. 


POLYPHASE MOTOR. Compact, integral, streamlined, poly- 
phase motor built in a frame 8 in. diam. by 10% in. long and 
sizes 14 to 2 hp. in all 
standard speeds. 
Terminal box at the 
bottom but can be at 
either side, at top or 
at an angle. This fea- 
ture, accompanying 
the fact that they are 
smaller in diameter 
and length than the 
standard motor of 
similar size, makes 
them of importance 
to the specifier 
through space sav- 
ings for specific power 
requirements. Ohio 
Electric Mfg. Co., 5900 Maurice Ave., Cleveland, Ohio. 


CELLULOSE ACETATE INSULATION. Recent improve- 
ments in handling cellulose acetate yarn enables its use as a 
dielectric material, in regular electrical processes, without diffi- 
culty. Communication wiring is now utilizing acetate yarn in 
place of the cotton and silk formerly specified. Thus, a wire with 
double wrappings of acetate, single wrapping of cotton and with 
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WHEN YOUR PRINT MAKING is complete— 
all purpose — economical — that’s when you increase print 
production — reduce print making costs. 

With the Ozalid Process your prints are made at savings in 
time—labor—materials—because Ozalid is the only complete 
reproduction process. 

Positive-type whiteprints having blue, black or maroon lines 
are made simply by using Ozalid sensitized materials in any 
of its whiteprint machines. They are printed and dry developed 
in one compact unit. 

This process is time saving because prints are made in two 
easy steps, exposure and dry development. . . the finished prints 
are dry, ready for instant use . . . duplicate originals are made 
quickly just as whiteprints . . . changes, additions and correc- 
tions can be easily made on transparencies without altering the 
original drawing. 

Production costs are cut because only one person is needed 
to operate any Ozalid machine .. . the use of cut sheets elim- 
inates trimming waste . . . and uniform printing qualities of 
Ozalid materials lessen the possibility of over-exposure and 
subsequent waste of materials. 

Write today for information describing how easily you can 
make prints at great saving with the Ozalid process. 


SPECIFY ’ 
WHITEPRINTS 


OZALID PRODUCTS DIVISION 


GENERAL ANILINE & FILM CORPORATION 
JOHNSON CITY, N.Y. 


Ozalid in Canada + HUGHES OWEN CO ITN Mantron! 































































Float switch equipped with Bridgeport New Phosphor Bronze spring contact 


BRIDGEPORT 


NEW PHOSPHOR BRONZE 
FOR SWITCH PARTS THAT 
KEEP THEIR SPRING 


re! 


























The ability to “take” repeated flexing and spring right back 
for more...to resist fatigue-failure, corrosion and season- 
cracking ...and provide smooth, economical production are 
the inherent quality characteristics that make Bridgeport 
New Phosphor Bronze particularly suited to high quality 
electrical spring and contact units. Even the most delicate 
spring mechanisms stand up and serve long and efficiently 
when made of this unusual alloy. This resiliency, toughness 
and workability are due to the exacting laboratory control 
and the most modern rolling mill equipment at Bridgeport 
... your assurance of getting uniform high quality at all 


times when you specify Bridgeport New Phosphor Bronze. 


NOTE: All deliveries of materials are subject to the rules and regula- 


tions of the Office of Production Management, Division of Priorities. 












a lacquer coating now answers switchboard wiring and switch- 
board cable specifications. Bell Telephone Laboratories, 463 


West St., New York, N. Y. 
VIBRATION RESISTANT RELAY. For applications having 


a vibration problem. 24 volt de. (also available for ac.), this 
relay is exceptionally re- 
sistant to vibration by 
careful counter-balanc- 
ing of the armature as- 
sembly and the compact 
design of contact assem- 
blies as well as its general 
sturdy construction. 
Tests by laboratories of 
of the leading U. S. air- 
lines substantiated 
earlier findings that this 
relay with two normally 
open contacts, would 
withstand a_ vibration 
test of 16.2 times gravity 
without making contact 
when the coil energized. 
Entirely insulated from 
ground with insulation withstanding a minimum of 1500 volt. 
Field piece and armature are of annealed magnetic iron. Tinned 
phosphor bronze blades carry heavy fine silver points. All con- 
tacts are connected to tinned solder lugs. Contact combinations 
up to double pole, double throw, with capacity up to 12.5 amp. 
per pole, measured at 110 volt, 60 cycle, non-inductive ac. Con- 
tact rating for aircraft use is 8 amp. at 24 volt de. Overall 
dimensions are 24% x 1% x 15 in.; weight, 5 oz. Guardian 
Electric Mfg. Co., 1621-27 W. Walnut St., Chicago, III. 





SMALL FIXED CAPACITORS. Ceramic dielectric and 
coated plates of pure silver fired on at a high temperature are 
features of these ca- 
pacitors. Available in 
non-insulated and in- 
sulated types in vari- 
ous capacities and with 
definite temperature 
coefficients of capacity 
between + 120 x 10-° 
and — 750 x 10-8 deg. 
C. Temperature coef- 
ficient is entirely re- 
producable under all 
normal operating con- 
ditions. With no pos- 
sibility of any air space 
or wax-filled pockets between the silver plates and the dielectric 
surface, the capacity of these capacitors is inherently stable. 
Made in 9 standard temperature coefficients of capacity ranging 
from + 0.00012 deg. C. to — .00075 deg. C. Insulated in 
capacities from 1 mmf. to 375 mmf.; non-insulated from 68 mmf. 
to 1100 mmf. Erie Resistor Corp., 644 12 St., Erie, Pa. 








ALL-METAL TUBE. Featuring mechanical strength, ease of 
installation and the low voltage-drop characteristics of mercury- 
vapor tubes, this all-metal thyratron has an indirectly heated 
cathode rated at 5 volt, 20 amp. Maximum peak inverse anode 
voltage is 2000 volt and average anode current is 12.5 amp. This 





all-metal, negative-grid tube is for general purpose industrial 
specification. Especially suited for control circuits where the 
available grid power is very small or where it is desirable to 
actuate the grid from a high-impedance source. General Electric 
Co., Schenectady, N. Y. 


MOLDING PLASTIC SHEETS. By means of a recently 
announced process thermoplastic sheets may be shaped to a 
variety of compound curves and angles that cover a wide range of 
product possibilities and, by eliminating costly moulds, enable 
the production of large or small quantities of plastic articles at 
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_75 hp 
60 hp 
_ 50 hp 
40 hp 
30 hp 
25 hp 
20 hp 
15 hp 
10 hp 
72 hp 
5 hp 

3 hp 

2 hp 

_ 1% hp 
1 hp 


a LARGER range of sizes! 
a WIDER scope of service! 


The advanced design and triple- 
tough construction that won 
industry's enthusiastic accept- 
ance almost overnight have now 
been extended to many larger 


motors in our a-c line. 
GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 


General Electric and its employees are proud of 
the Navy award of Excellence made to its Erie 
Works for the manufacture of naval ordnance. 


BUILT FOR PROTECTION FIRST... TO LAST! 


GENERAL (4% ELECTRIC 











































MORGANITE 
BRUSHES 


are vital components of numer- 

} ous machines and equipment 
engaged in war-effort work. 
MORGANITE __ engineers 
have applied extensive re- 
search in determining the 
exact characteristics and 
requirements for specific 
applications. Import- 
ant factors—such as 

“ load current, pe- 

ripheral speed, vi- 

bration, tempera- 

ture, etc. — are 

all considered in 

the solution of 

everyproblem. 





















































Embodying 
the utmost 
in quality, 
precision and 
dependability 
—and extens- 
ively used in 
aviation — 
MORGANITE 
self lubricating 
specialties are pro- 
duced to meet in- 
dividual require- 
ments. Ofermaximum 
service under severe 
operating conditions. 


MORGANITE 
SPECIALTIES 


are unaffected by temperature 
variations and have low coeffi- 
cient of friction. Blueprints or 
ay specifications will be treated in 
strict confidence; inquiries invited. 


TTT CLL Tas 


BRUSH COMPANY, INC. 


3302-20 48th AVE., LONG ISLAND CITY, N. Y. 


Materials such as acetate, methacrylate, ethyl! 
cellulose and vinyl resin sheets can be thus handled. Walco 
Plastics Co., 356 Glenwood Ave., East Orange, N. J. 


reasonable costs. 


ELECTRIC VALVES. 


Applicable for positive valve operation 
on moving equipment and vibrating machines such as airplanes, 


buses, trucks, tanks, etc. Of the 
two-wire current failure type, these 
units are compact, light weight, and 
will handle all types of liquids, 
gases and vapors, including refriger- 
ants, greases, gasoline, alcohol and 
anti-icing fluids under pressures 
from a fraction of a pound to 1500 
Ib. or more. Will operate in 
any position; packless, drip-proof 
design, and minimum current con- 
sumption. The illustrated Series 
PV valve is fast-operating and free 
of sliding parts. An inserted mag- 
netic break in both poles insures 














against 
residual. 


due to magnetic 


Limited armature move- 
ment assures long life. Open, air- 


plane on conduit connections available. General Controls Co., 


801 Allen Ave., Glendale, Calif. 


PROTECTIVE COATING. 


Available in several forms, this 


product is distinctive in that it maintains an efficient defense 
against moisture penetration and at the same time is flexible and 


immuned to chipping and checking. 
fabrics, etc. Protective Coatings, 


Detroit, Mich. 


MANUALLY SET INTERVAL 


Applicable to wood, metal, 
7027 Lyndon Ave., 


TIMER. Automatically 


opens or closes a circuit at the end of a selected time interval. 


Silver contacts are rated at 
5 amp. on 115 volt or less and 
214 amp. on 230 volt ac. Cam 
and lever tripping mechanism 
assures positive operation. 
Timing accuracy is provided 
by the slow -speed,  self- 
starting, synchronous motor. 
For operation on ac. only; 
24,115 or 230 volt; 25, 50 or 
60 cycle. Seven dial ranges 
can be supplied; 1, 5, 15, 30 
and 60 min., also 5 and 10 hr. 
Sangamo Electric Co., Spring- 


field, Il. 


RUBBER PUTTY. Non- 
hardening, corrosion §resist- 
ant, water-proof, air-tight, no 
mixing required, quick drying 
and excellent adhesion to 
metal, glass or wood, this 
putty can be used for glazing 
and sealing. Can be of ser- 





vice in many places where ordinary and other methods of sealing 


have proved unsatisfactory. 


OIL-FILLED, PLUG-IN 


CAPACITORS. 


* Goodrich Co., Akron, Ohio 


Oil-impregnated 


and filled capacitor with four-pin base that fits into a standard 





UX socket. Pro- 
vided with a mount- 
ing ring with lugs 
to hold securely in 
place and in accord- 
ance with Under- 
writers require- 
ments, this 
aluminum-sprayed, 
tin-plate round can 
comes in 2, 2% and 
3 in. diam. and 
from 2% to 434 in. 
high. Available in 
single-section units 
up to 16 mfd. and 
in multiple-section 
units up to 4-4-4 
mfd. ‘in both the 
400 and 600 volt 
ratings. Desirable 


| for equipment used by the Army, Navy, police, broadcast 
stations, public address and sound movie systems ‘and ideal for 
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THESE RESISTORS 


DO THE JOBS THAT COULDN'T BE DONE 


EACH TURN TOUCHES 
ANOTHER YET CANNOT SHORT 


No “Swimming” of Turns 


The exclusive Koolohm process of insulating 
the wire itself before it is wound, permits 
layer windings for higher resistance in less 
space; progressive windings for non-induc- 
tive resistors that are truly non-inductive 
even at 50 to 100 Mc.; larger wire sizes; 
faster heat dissipation; greater stability; 
extreme accuracy and greater humidity 
protection. No secondary insulations such 
as brittle cements or enamels are needed 
on the windings. For double protection, how- 
ever, most Koolohm types are encased in a 
sturdy outer ceramic shell that will not peel 
or chip and which allows for quicker, easier 
mounting directly to metal parts. 


Koolohm wire with‘section of ceramic 
insulation removed 


Single layer winding Progressive winding 













“ 
. 


THE ONLY RESISTORS 
WOUND WITH CERAMIC 
INSULATED* WIRE! 


*Flexible...Moisture-Proof... 
1000° C. heat-proof... with- 
stands high voltage 








TOTALLY DIFFERENT—OUTSTANDINGLY SUPERIOR 


Whereas other resistors are space-wound with bare wire, Sprague 
Koolohms are layer-wound with wire that is insulated before it is wound 
with a special ceramic material. This insulation is so flexible it can be 
wound on small forms without cracking. It is so moisture-proof it excels 
in any moisture test—so heat-proof that the insulation is actually 
applied to the wire at 1000° C.—and so good as an insulator that it has 
an insulation strength of 350 volts per mil. at 400° C. Small wonder then, 
that Koolohms outlast, outperform old style resistors where shorted wind- 
ings cause trouble, where bare wires must be protected by outside 
coatings of brittle cements and enamels, and where heat and moisture 
represent problems that have been only partially solved. Koolohms are 
smaller, sturdier, better protected. They are more accurate—and they 
stay accurate because windings will not short. 


UNEXCELLED FOR DEFENSE APPLICATIONS 








Not only are Koolohm Resistors approved 
for much military and naval equipment but, 
in various instances, Koolohm insulated, 
layer-wound construction and resulting 
design features have enabled defense 


manufacturers to meet heretofore “impos- 
sible” specifications. Koolohms have set new 
standards of performance under adverse 
salt water immersion conditions. Complete 
Koolohm Catalog and samples on request. 


SPRAGUE SPECIALTIES COMPANY, Resistor Division 
NORTH ADAMS, MASS. 





Greatest Improvement in Wire Wound Resistor Construction in 20 Years 
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CERROMATRIX (Melting Temp., 250° F.) For se- 
curing punch and die parts, anchoring machine parts 
without expensive drive fits, for engraving machine 
models, stripper plates, chucks, short run forming 
dies and other metal-working applications. 


CERROBASE (Melting Temp., 255° F.) For repro 


ducing master patterns, models for electroforming, 


engraving machine models, proof casting for forging 


dies, etc. Perfect reproduction of intricate detail. 


CERROBEND (Melting Temp., 158° F.) Used as a 
filler in bending thin-walled tubing to small radii 
Easily removed in boiling water. Also used for air- 
craft assembly jigs, templates for forming dies and 
other purposes. 


These three low-temperature-melting and expanding alloys 
are helping to speed up production of war materials for 
the Army, Navy and Air Force. 


REPRESENTATIVES AND DISTRIBUTORS 
BROOKLYN, N. Y. Belmont Smelting & Refining Works 
PHILADELPHIA, PA. Machine & Tool Designing Co. 
CLEVELAND, O. Die Supply Co. 
DETROIT, MICH. Curtis Ind. Designing Engrs. 
CHICAGO, ILL. Sterling Products Co., Inc 
MOLINE, ILL. Sterling Products Co., Inc. 
MILWAUKEE, WISC. Harry C. Kettelson, Inc. 
ST. LOUIS, MO. Metal Goods Corporation 
KANSAS CITY, MO. Metal Goods Corporation 
TULSA, OKLA. Metal Goods Corporation 
NEW ORLEANS, LA. Metal Goods Corporation 
DALLAS, TEX. Metal Goods Corporation 
HOUSTON, TEX. Metal Goods Corporation 
LOS ANGELES, CAL. Castaloy Die Fixt. & Eng. Co. 
MONTREAL, CAN. Dominion Merchants Ltd. 
LONDON, ENG. Mining & Chemical Products, Ltd. 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET - - NEW YORK, N. Y. 


PRECISE * DEPENDABLE 
HEAT 
CONTROL 


TIRE RE-TREADING 
EQUIPMENT... 


Fire protection and detection, 
oil pre-heating, boilers and bear- 
ings are but a few of the many 

representative installations of the 
> Fenwal Thermoswitch in the front rank 

y _of America’s defense industries. 

y The “Hex” type shown is designed for inser- 
tion into closed liquid or gas systems. Other 
types include Cartridge, Flange, Block Head and 
total submersion. 

Send today for catalog giving full details. 
FEATURES 
Range — 50° F to 400° F. 1/10° Differential. Definite vibra- 
tionless Break. Practically no Thermal lag. Rating 10 Amp. 


115 V., 5 Amp. 230 V., also Jumbo size (25 Amp. 115 V. or 
121/2 Amp. 230 V.) available. 


10 MAIN STREET 
ASHLAND, MASSACHUSETTS 


Uff 


oVs 


aircraft radio where duplicate receivers and transmitters are 


not available but where prompt servicing of single units is 


absolutely essential. Aerovox Corp., New Bedford, Mass. 


VIBRATION ISOLATORS. Rubber-in-compression and rubber- 
in-shear isolators to scientifically accomplish full vibration 
control at low cost 
levels. Especially 
adopted to specifica- 
tions in various ma- 
chines and _ heavier 
duty products where 
precisionspring mount- 
ings are not justified. 
Well suited to concen- 
trated loads. Both top 
and bottom steel sec- 
tions are securely bon- 
ded to the circular 
rubber stock. Load capacities range up to 1200 lb. per mounting. 
This unit acts in shear wherever the impact force is in a direction 
parallel to the base plate. Korfund Co., Inc. 48-15 32 Pl., Long 
Island City, N. Y. 


AIRCRAFT GENERATOR. Developing 5.7 kw. at 28 volt 
and weighing only 42 lb., this 750-watt aircraft generator, 
although not more 

than twice the size 

or weight of the 

standard automo- 

bile unit has an out- 

put with forced ven- 

tilation about 35 

times greater. Gen- 

erator is mounted 

directly on the en- 

gine frame and 

takes cooling air 

from the propeller 

slip stream. Westinghouse Electric and Mfg. Co., East 
Pittsburgh, Pa. 


FLEXIBLE COUPLING. Consisting of but three fixed parts 
which require no complicated assembly process and involve no 
moving elements, this new flexible coupling 
has been designed for reliable, efficient 
service. It may be used directly in revers- 
ing service without any change of position 
and may be specified in various sizes for 
loads, speeds or utility factors desired, 
Among the indicated performance advan- 
tages are greater load carrying capacities 
and adaptability to axial misalignment as 
well as non-parallelism and angularity. 
Can be made to accommodate any bores and 
will handle loads from 44 to 25 hp. in 
speeds up to 6500 rpm. Eliminates spur 
gears, jaws, chins and other fast-wearing 
parts. National Electric Mfg. Co., 60 E. 
42 St., New York, N. Y. 


had 


ADJUSTABLE THERMOSTAT. Sup- 
plied in either normally opened or nor- 
mally closed type this new, adjustable 
thermostat has large silver contacts and 
operates to a maximum temperature of 
300, 450 or 750 deg. F. Handles 1500 watt 
at 150 or 230 volt, ac. The % in. bi-metal 
element is mica insulated from a )% in. 
spring. Two insulated mounting holes are 
provided. Temperature setting is in- 
creased by turning adjusting screw clock- 
wise. Overall dimensions are 234 by % 
in. Especially adapted for use on electric- 
ally heated cabinets, flat irons, rubber 
vulcanizing equipment, radio transmitters, 
automatic labeling machines, electric air- 
heaters, temperature alarms, etc. George Ulanet Co., 


‘. Kinney St., Newark, N. J. 


CELLULOSE SHEETING. Resembling plastics but consist- 
ing of a chemical combination of wood wool, water, silicate of 
soda, soy bean, protein and quick lime, a new construction 
material is announced as being inexpensive and readily pressed 
into sets or molded into a wide variety of forms. Any thick- 
ness from 1/16 to 6 in. Designers for Industry, Inc. of Ohio, 
126 Terminal Tower, Cleveland, Ohio. 
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DIESEL ENGINES ELECTRICAL MACHINERY MAGNETOS RAILROAD EQUIPMENT WASHERS-IRONERS 
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JELLIFF 
WIRE CLOTH 


any mesh—any shape 

for any service 
Made by an organization that 
draws wire; weaves wire in all 
meshes and materials; and fab- 
ricates everything from heavy 
dipping baskets to tiny fine mesh 
strainers. 


Write for complete information. 


“Wire Products 
Since 1880” 


The C.0. JELLIFF MFG. CORP. 


SOUTHPORT A CON WMecricurt 





Carcpul Inspection of 
PRODUCTIMETERS 


Assures Positive Performance ) 


Industry knows Productimeters! Years of 
research and engineering are behind their 
accuracy ... their speed... their precision 
. . . their rugged construction .. . their de- 
pendability for reliable production control. 
PRODUCTIMETERS are prepared 
now to answer the call on our first 
line of defense ...the production 
machines of America. Keep’em 
rolling! And for exact records 


of machine out-put, install time- 
tested PRODUCTIMETERS. 


Ag 


Check your requirements 
--.and write for complete 
details! eeuny 

Le per yt pr} 

y Revolution Counters bi em LL ie padded Wo Sela) 

Stroke Counters ida : 7 bl et pat) | 

Predetermined Counters pli RL ae ayy) | 
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Tachometers_ ellie CLEEL 
Wire Measuring Units TTL oi eannnal a ety The 


DURANT MANUFACTURING CO. 


1962 N. Buffum Street 198 Eddy Street 
Milwaukee, Wisconsin Providence, R. I. 




















ADJUSTABLE NON-MOTOR SPEEDS 


(Continued from p.71) 


With such a base, a belt-tightening screw moves the 
motor in and out to take care of the tension and, as this 
is operated, a chain connection to the speed setter on 
the sheave also operates to draw together or spread 
apart the halves of the sheave in order to impart the 
desired speed to the driven sheave. The function of 
this device is such that speed adjustment and belt ten- 
sion adjustment take place simultaneously without fur- 
ther attention than that of turning the belt-tightening 
screw. 

Fluid Drives.—Fluid (also called hydraulic) trans- 
missions function through the medium of oil which is 
pumped, under varying conditions of volume and pres- 
sure, from a fluid pump, actuated by a constant-speed 
motor, to a fluid motor from which the desired adjust- 
able speed is obtained. In such transmissions, the oil 
not only transmits the power but serves as a continual 
lubricator for the elements of the mechanisms as well 
as providing protection against rusting or corrosion of 
any of the parts. 

Fluid transmissions consist of three essential ele- 
ments ; (a) a constant-speed electric motor, (b) a fluid 
pump by which the oil is delivered to the system and 
(c) a fluid motor from which the adjustable speed is 
obtained. 

The fluid motor, which is usually direct connected to 
the pump, may be mounted on a common sub-base with 
it or it may be mounted upon the frame of the pump 
itself. The electric motor may also be mounted on the 
common base or, as a very convenient arrangement, a 
motor of the flanged type may be attached to the pump 
frame. For some applications, it is desirable to mount 
the fluid motor remote from the pump but this may 
readily be done since the connection between the two 
fluid members is by piping and involves no rotating 
parts. This separation of the pump and the fluid motor 
is especially adaptable to such installations as are made 
in explosive or hazardous atmospheres. In such case, 
the pump with its electric motor is placed outside of the 
hazardous area and the fluid motor only is installed 
within that part of the plant where danger of explosion 
is present. 

The fluid pumps employed in these transmissions are 
of two types, the constant displacement and the variable 
displacement. Constant displacement pumps deliver o1! 
to the fluid motor at a fixed pressure which, in various 
types, may amount to 200 up to 2500 Ib. per sq. in., de- 
pending upon the particular type of pump and the pur 
pose for which the transmission is used. The higher 
pressures are more often employed for the actuation of 
rams, plunger presses and similar lateral motion devices 
while the lower pressures are in use with such fluid 
motors as are used for adjustable speed applications for 
imparting rotary motion. This statement is of a gen- 
eral nature since either type may be used at times for 
such applications as are usually served by the other 
type to meet special demands. 

Variable displacement pumps are employed with oil 
motors, also of the variable displacement type, for the 
operation of machine tools and all kinds of machinery 


ELECTRICAL MANUFACTURING 
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he = vital component for defense and industrial use — 
- TURBO is the efficient insulation for ultimate pro- 
tection. Offering extreme resistance to oils, moisture 
pump : and acids, TURBO Varnished Tubing and Saturated 
mount eee Sleeving is impervious to commonly encountered 
s may break-down influences. TURBO has the added 
ie two feature and extra protection of inside impregnation, 
tating will bend and twist without cracking or splitting and 
utes is used extensively in transformers, motors, switch- 
iad boards, generators and all vital elements in electrical 
apparatus for enduring dependability. If you have 
, re felt the shortage of rubber-covered wire you can meet 
ol ae it, at once, with TURBO varnished tubing or sleeving. 
istallec 


osion = WILLIAM BRAND & CO. 


ns are 276 Fourth Avenue New York, N. Y. 
ariable : 325 W. Huron Street Chicago, Ill. 
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for which the driving speed must be adjusted to suit the 
work. Transmissions employing variable displacement 
elements are the type most generally used as a means 
of obtaining adjustable speed from constant-speed mo 
tors and are the type which will be mainly treated here. 

With constant displacement fluid motors, the speed 
varies directly with the volume of oil pumped through 


, Pi i\ 3 

“ the motor while the horsepower, with constant oil pres- 
. y BS ‘ RE sure, varies with the speed. The torque is directly 
: : / proportional to the oil pressure. These characteristics 
LOCKNUT suit this type of fluid motor to applications requiring 
NTT heavy starting torque, such as for actuating machine 

oo 
‘4 Fg 


head travel, tension winding devices, broaching ma- 
chines as well as for use as tension motors. 

With variable displacement motors, other factors re- 
maining constant, the speed varies inversely as the pis- 
ton displacement. When the speed is thus varied, the 
horsepower remains constant and the torque varies in- 






WRITE TODAY FOR 
YOUR FREE COPy! 


Every designer, engineer and production 
man interested in keeping assemblies 
tight, will find the new PALNUT Lock- 
nut Manual chockfull of valuable infor- 
mation on the subject. It describes and . . 7 . 
illustrates the Double Locking action of ADVANTAGES made in two general types which differ by their 
PALNUTS, explains how and where to Light Weight e Small Space | mechanical construction. Their classification, based 


versely as the speed. These characteristics suit this type 
of fluid motor to applications which would also be 
served by an electric multi-speed motor of the constant 





he rsepower ty] re. 


Pumps and motors for adjustable-speed service are 


* use them, pl i Low Cost e Speedy Assembl . - . : wy: 
se them, plus full data on dimensions, tow Cost Spe interchange. | Upon the operation of the pistons by which the oil is 
f sizes, materials and finishes available.  jpin°" pecurty .® interchange: pais? , 

Write today for your free copy of the a delivered to the motors, is that of axial and radial act- 


PALNUT Manual. 


ing. In the former, the pistons oscillate in an axial 

| plane while in the latter the pistons are arranged to 

if i 3 p iy a N T T fF 1] M p i} N Y | reciprocate at right angles to the axis. Both of these 

Pre a eee types have been described and illustrated in detail in a 

66 CORDIER STREET IRVINGTON, N. J. } recent issue so that only a slight resumé of the prin- 
ciples of their operation need be here given.* 

The adjustment of speed in fluid transmissions of the 





axial, or wobbler, tvpe is made by tilting the wobbler 
to a greater or less extent from its neutral position in 
which position it is perpendicular to the pump or motor 
axis. With the pump wobbler in this neutral position, 
no oscillations of the pistons, of which there are seven 
or more, will take place and no rotary motion will be 
imparted to the fluid motor. As the pump wobbler 1s 
tilted to an increasing degree to the right of its per- 


. pendicular position, the motor is caused to rotate in a 
Folding DOUBLE Cupped Washer Lugs clockwise direction, while tilting it to the left of its 


Series No. 1015—Made in 5 sizes perpendicular position causes the motor to rotate coun- 





terclockwise. Reverse is thus readily accomplished by 
a slight movement of the adjusting handwheel. 
The operation of the mechanism is extremely simple. 





* See also “Fluid Drive Units Link Machine Motors and 


SINGLE Cup Work,” June, 1940. 


Washer Lug 
Catalog No. 1055B 





: : oe N ¢ s te 1 table speed: 
Without wire grip RICTION drives offer infinitely variable speeds 


Catalog No. 1055 within the outside limits of performance. A 


Z Position of cones and ring for low-speed operation. 
Small Tap or Terminal Connector 


B— For high speed. Master Electric 















Catalog No. 140B 








As a Connector 


SEND FOR BULLETIN 8-D and 8-F 
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Coys en Ta ee MOT CTD ATT a | 
KRUEGER & HUDEPOHL ee | 


Third and Vine Sts. - + » CINCINNATI, OHIO rae ae 
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These signal horns are used 
by the British, Canadian and 









































’ American Navies and Mer- 
i chant Marine. 
he 
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pe 
be 
nt 
re 
PIT 
ed 
Is 
Ct- 
ial 
to os . 5 
ai es J ‘ The _ yrequens y pain r 
| Positive, instantaneous operation of ae 
La 4 ‘ ‘ ° 
i Marine Signal Equipment is more 
important than ever 
the 
ler “Enemy submarine off the starboard bow!” pipes the Low frequency buzzer, 
tie Q ; which makes a low, 
lookout...and a split second later comes the call to horn-like noise. 
tor ‘ + 4 ‘i a 
Action. No time then for faulty signal equipment. 
on, . 
ren In the units illustrated, as made by Edwards & 
be Co., of Norwalk, Conn., two different rustproof Inco Rattler, which 
. Ts ° e nakes a loud 
Is Nickel Alloys are employed... Inconel for its fatigue i acta 
er resistance and ability to produce a piercing note; 
7 and Monel because of its strength, ease of fabrication, 
its ; 
and resistance to shock and corrosion. 
un- 
bv In the all-out effort for Victory, make sure your 
equipment will function as intended under any and 
ple. all conditions. Investigate the advantages offered by 
strong, tough, corrosion-resistant Inco Nickel Alloys. 
al rr. ° as 
Write for the booklet “Tremendous Trifles.” Address: 
THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y. 
* * * The two Marine 
Electric 4 ee ; horns above are 
FIRST THINGS FIRST... With the Nation at war, supplies of Monel, used as general 
Nickel and Nickel Alloys are needed for our armed forces. All efforts signal in U. S. Navy and 
must now be aimed toward victory. In the meantime The International Merchant Marine vessels. 
Nickel Company will continue to issue information which it is believed 
will be of interest to metal users who are concerned with the war needs 
of today and the peace-time progress of the future. * 4 





INCO NICKEL ALLOYS 


MONEL + “K” MONEL * “S” MONEL « “R” MONEL « “KR” MONEL * INCONEL * NICKEL * “Z” NICKEL 
Sheet... Strip...Rod...Tubing...Wire... Castings 
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. AMBER MICA PLATE - 


SUPERIOR INSULATION FOR COMMUTATOR 
SEGMENTS AND OTHER PUNCHED PARTS 


AVAILABLE IN UNLIMITED QUANTITIES 
IN LARGE SHEETS OR SMALL PUNCHINGS 


Amber Mica Insulations bonded with Thermoset Organic or Inor- 
ganic Binders are now available in any desired quantities ... 
@ Number 3 Plate for Segments and similar applications . . . bonded 
¢ with Organic binder. 
¢ @ Y-26 and Y-27 Plates for Flat Irons, Strip Heaters, Toasters and 
other high heat appliances . . . bonded with Inorganic binder. 
Available in sheets or parts fabricated to your specifications. 
Complete details on request 


NEW ENGLAND MICA COMPANY 


Incorporated 
WALTHAM, MASSACHUSETTS 





sexier A newts 





“Hot Blade” 


WIRE 
STRIPPER 


For Rapid Production Stripping 
FEATURES— 


@ Removes insulation without cut- to do up to 8 or 10 thousand 
ting, scraping or nicking wire. strippings a day. 
Strip Cotton, Silk or Rubber @ Insulation is burned—not cut. 
Insulation from FINE stranded or @ Capacity up to 1” insulation 
solid wire. thickness. 


@ Strip clean—no frayed ends. @ Adjustable for type of insulation 


size of wire and for different 
@ Fast—Operator can quickly learn diameters. 


MOST COMPLETE LINE ON THE MARKET 
= = ci 27 


LEVER Type «BENCH TYPE FI CABLE CUTTER 
: ROTARY MODEL 





“EZ BENCH TYPE HORIZONTAL BRUSH yeoticat gRusH “HOT-BLADE” 
v 


c 


en 
b= “E2* “BX” CUTTER STRAIGHTENER CABLE RIPPER) 


IDEAL COMMUTATOR DRESSER COMPANY 
1008 PARK AVENUE SYCAMORE, ILLINOIS 


In Canada: Irving Smith, Ltd., Montreal, Quebec 
SALES OFFICES IN ALL PRINCIPAL CITIES 
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Oil from an oil tank is pumped by a small make-up 
pump into the fluid pump cylinders under sufficient 
pressure to hold the pistons against the wobbler face 
on their return strokes. From the pump, oil under 
pressure is carried to the cylinders of the fluid motor 
while oil from the discharge passes to the intake side 
of the pump. The motor wobbler is set for maximum 
piston stroke in the stop position so that in starting, 
the motor provides maximum torque. As the angle of 
the pump wobbler is increased, the output speed of 
the motor is increased. 

With the radial type of transmission the piston move- 
ment in the pump is governed by the position of a slide 
block carrying seven or more radially operating pistons 
together with a fixed pintle provided with ports for 
delivering oil to a similar rotor in the fluid motor and 
producing a speed of rotation proportional to the vol- 
ume of oil delivered from the pump end. A movement 
of the slide block, with rotor and reaction ring, to the 
left of the center line of the cylinder, pintle and drive 
shaft imparts a clockwise rotation to the fluid motor 
while a similar movement of the adjusting elements 
to the right imparts a counterclockwise motor rotation. 
Adjustment of the pump wobbler between central posi- 
tion and the extreme right and left position controls 
the speed adjustment of the fluid motor. 

The overall efficiency of these transmissions runs be- 
tween 80 and 90 per cent between full speed and 25 
per cent speed but falls off rapidly below that point. 

Prominent among the manufacturers of one or more 
of the types of adjustable-speed transmissions, many 
of whom have given us valued assistance in the prepara- 
tion of this presentation, are: Allis-Chalmers Mfg., 
Ideal Commutator Dresser, Link-Belt, Master-Electric, 
Northern Pump, Oijlgear, Philadelphia Gear Works, 
Reeves Pulley, Sundstrand Machine Tool, U. S. Elec- 
tric Motors, Vickers, Waterbury Tool. 


ENGINEERED PERFORMANCE 


(Continued from p. 61) 


Plated nickel on all toaster steel parts is generally 
used as the protective coat against the corrosive action 
of the steam driven off the toasting bread. Use of 
nickel for this purpose can be reduced to a bare min- 
imum by putting on a first coat of copper under the 
nickel or by placing a black oxide finish on the bare 
steel. Neither of these is as satisfactory or as inex- 
pensive as nickel plate. A saving of nickel on the ex- 
ternal shell is made by bringing the shell to a high 
polish before plating. 

Nickel chromium resistance wire was always the 
standard for this type of application. By keeping the 
element temperature below a desired maximum heat it 
has been possible to substitute a non-nickel-chromium 
alloy element. 

This non-nickel alloy operates near its limiting tem- 
perature above which grain growth takes place with a 
resulting sagging of the element. To compensate for 
this, the mica on which the elements are wound are 
warped during the winding so that as time goes on 
the ribbons will always be under a slight tension. 
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Listed on Government 
Ordnance Standards 
Prints BEAX 1-2-3-4 
+ 
Shown on AN936 
(Army-Navy ? 
Aeronautical Standard) Pred 








Booklet of Condensed 
Specifications 


Boiled Down to 
20 Pages... 


For Ready Reference 
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Many Times Daily 


War equipment must withstand tremen- -——_—— 
dous shocks and killing vibration. EverLocx Washers, 


oe ee ER Bn Se Groen save 
by their patented refinement of the tooth-type design, 


Have Your Assistant 
dig in with a wide chisel edge to give unmatched 


i 
. 
resistance to loosening .. . A vital factor of the quick Write Today for the 
; 
l 















security obtained with EvERLock Washers is the time 
saved. When work surfaces contact the formed tooth EVERLOCK BOOKLET 
edges, a slight turn of the nut or screw locks it in place. 
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Let 


EAGLE 
solve your 


PROCESS 
TIMING 
PROBLEMS 
G=— 





A COMPLETE LINE 
OF TIMING DEVICES 
FOR EVERY INDUSTRIAL 
APPLICATION 


EAGLE 
SIGNAL CORP. 
MOLINE, ILLINOIS 














“WIRE WOUND RESISTORS | 
ARE MORE ACCURATE | 
AND DEPENDABLE 





INSTRUMENT RESISTORS COMPANY PRO- 
DUCE AND DELIVER BETTER WIRE WOUND 
RESISTORS — FASTER. 


THE MANY ADVANTAGES OF SPECIAL 
COILS AND WIRE WOUND RESISTORS BY 
INSTRUMENT RESISTORS CO. FREQUENTLY = 
CAN BE HAD AT LESS EXPENSE THAN = 
THE UNITS YOU NOW ARE USING. 


INSTRUMENT RESISTORS CO. 


LITTLE FALLS, N. J. 
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DESIGN-SIMPLIFIED 


Continued from p. 74) 

he reduced battery 
that the “A” 
for the 


made it highly desirable 
battery which supplied filament power 
amplifier tubes and the 
only a single dry cell rather 
been used previously. 


space 


galvanometer lamp, be 
than the two which had 


\ galvanometer lamp was obtained which would op- 
erate from one dry cell, but the light output was too 
low to properly expose the paper when used in con- 
junction with the original optical system. The eff- 
ciency of this system could be increased by bringing 
This would 
necessitate an increase in their size, in order to obtain 
width of the light field at the camera. To 
place larger lenses closer to the lamp was, for mechan- 
rather difficult. Optically, it was unde- 
because of the great increase in the accuracy 
with which the lamp filament would have to be focussed. 
If, however, the condenser lens is split up into two 


the condenser lenses closer to the lamp. 
the proper 


ical reasons, 
sirable 


separate lenses the first one close to the lamp, and the 
second further from the lamp, their sizes turn out to 
be reasonable, the lamp filament does not require quite 
such precise focussing, yet the light intensity obtain- 
able with the single larger lens is duplicated. This 
system made the use of the 1.5 volt galvanometer lamp 
practical. 

The operation of the amplifier filaments at 1.5 volt 
was no longer a problem, because of the development 
of a complete series of 1.5 volt tubes for portable radio 
purposes. In this series was found a tube which, when 
used for the output stage in the amplifier, provided so 
much greater sensitivity than the older tubes that it 
became possible to cut the plate supply from 90 to 45 
volt. 

It is standard cardiograph practice to provide a one- 
millivolt signal for standardization purposes. In the 
earlier models, this signal was obtained from the “A” 
batteries through a rheostat, voltmeter, and _ resistor 
network. In this new instrument, the rheostat was 
omitted entirely and a separate flashlight cell was pro- 
vided exclusively for the standardization circuit. Since 
no current is taken from this cell except at the instant 
the standardization button is pressed, it maintains a 
voltage within a few per cent of 1.50 volt for a period 
of months. The resistor network is designed to pro- 
vide a one-millivoit signal when supplied from 1.50 volt. 

The final design, therefore, made use of the following 
batteries : 

1. One little six dry cell “A” 

0.90 amp. 

2. One 45-volt “B” battery 

allp. 

3. One 


battery. Current drain 


Current drain 2 milli- 


flashlight cell. 
Overall battery weight 2 Ib. 10 oz. 

The corresponding batteries of the 
weighed 5 Ib. 11 oz. 

To insure accessibility and easy replacement of vari- 
ous parts, the design was broken down into a number 
of individual units each of which was connected to the 
others by plugs and jacks, and each of which could be 
easily and completely removed. 

The major electrical components are the 


earlier model 


control 
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Here comes some ot 
Your Silicon Steel 


- 





Your silicon steel? Yes, it’s the same kind of steel flat and stack easily—many manufacturers of 
n a ; : ; , ale 
0 you’ve been using, may now be using in Produc- electrical equipment specify Republic Silicon 
1- tion for Victory—and the very same steel you still Steel as their first choice. 


might have been using to build motors, gen- 
erators and transformers for civilian use. But 
0) the qualities of Republic Silicon Steels are the 
very ones needed for electrical equipment in 
tanks—hence, part of our output is needed for 
ie such purposes. 


During years of use, Republic Silicon Steels have 
proved their efficiency and economy. Eventually, 
the experience gained through the use of these 
steels in defense equipment combined with our 
continued research should result in a better 
product than ever before. 


fades 


~ Because of its dependable performance and uni- 
form electrical properties—because flatness of 
sheets speeds automatic press feeding—because 


its uniform temper means clean, flat punchings REPUBL a. _— E oe on — RATION 


Berger Manufacturing Division ¢ Culvert Division 


- , Niles Steel Products Division « Steel and Tubes Division 
loose scale to clog dies—because punchings lie — Union Drawn Steel Division + Truscon Steel Company 


Put Republic Silicon Steels down in your mental 
file—for future reference. 


and reduced wear on dies—because there’s no 
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A SELF-LOCKING NUT 
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STANDARD-HEIGHT HEX NUTS THIN HEX NUTS 
For all classes of bolted fastenings For shear bolts with light tensile load 


ANCHOR NUTS 


For riveting to structure 


CLINCH NUTS 


For insertion in sheet metal 


N your manufacturing equipment, and on your pro- 
ducts, there are bolted fastenings which must hold 
tight to assure reliable operation. 


You can safely entrust these important fastening jobs 
to Elastic Stop Nuts... the nuts that are used on 
every military and transport airplane built in America. 


» Write for Catalog and sample nuts for testing 


ELASTIC STOP NUT CORPORATION 
UNION, NEW JERSEY 


SELF-LOGKING 


Now that production schedules 
are tense... and dependability 
means more than ever before, 
the quality of G-M Relays 
becomes more apparent to the 
critical buyer. No matter how 
rigid your relay specifications, 
you'll find that a G-M meets 
them with a plus factor, which 
is your assurance of satisfaction. 


NEW TYPE ‘3’? RELAY 


Small, compact, with extra power for small 
size. 2 or 3 pole. Contacts have self-cleaning 
“wiping” action. Designed to meet the rigid 
temperature, humidity and vibration specifi- 
cations established for military and naval 
aircraft. 


TYPE “‘F’’ RELAY 


Small, compact Relay for 1, 2, 3 or 4 Poles; 
Single Throw or Double Throw. Dimensions 
214” High, 244” Long, 114” Wide. 


Write for Descriptive Bulletin 


RATORIES 


4310 NORTH KNOX AVE. CHICAGO, U. S.A. 


panel, amplifier, galvanometer, and batteries. A dis- 
assembled view of these parts, grouped about the 
chassis of the instrument, is shown. 

The galvanometer is based upon a cast permanent 
magnet material of high coercive force. The moving 
coil and mirror are suspended in a moulded plastic 
housing. This housing, the magnet, and pole-pieces 
are assembled on a plastic plate to form a complete unit. 
\Vhen installed, the galvanometer unit is bolted to a 
pivoted frame so that the reflected field of light may 
be directed into the camera without disturbing the 
Mirror or suspension proper. 

The electrical parts on the control panel are the 
patient cable receptacle, the main switch, sensitivity 
control, beam-centering control combined with the one- 
muillivolt standardizing switch, and the battery-testing 
voltmeter. 

The main switch fulfills the following functions: 

1. Turns the battery circuits “off” and “on.” 

2. Switches the amplifier input to the appropriate 

patient terminals for each lead. 

Short-circuits the amplifier input between lead 

positions. 

Connects the voltmeter to the various batteries to 

test their condition. 

The main switch is built around a standard multiple 
gang switch of the type used in radios. The on-off, 
and short-circuiting sections are, however, special, and 
are coupled to the same shaft. The on-off switch uses 
solid silver contacts, and multiple-leaf, silver-plated, 
contact springs. 

In manufacture, the main switch and its associated 
parts form a sub-assembly which is treated as an indi- 
vidual unit. The beam control, sensitivity control, and 
their associated parts are assembled on a plastic plate 
as another separate sub-assembly. These complete 
units are then mounted on the control panel, and the 
wiring between them is completed at a terminal strip 
carried by the beam control plate. This terminal strip 
also serves as the starting-point for the cables leading 
to the amplifier and to the battery circuits. 

‘The control panel itself is of a non-magnetic, stain- 
less-steel alloy, which has been found to be most satis- 
factory [rom the point of view of appearance and ability 
to withstand the corrosive effects of electrode paste. 

The amplifier is built on a small individual chassis 
which is suspended on rubber mountings in the rec- 
tangular housing. Space was conserved here by using 
a duplex triode for the first two stages of amplifica- 
tion, by combining the large paper condensers into a 
common, hermetically-sealed can, and finally, by design- 
ing special mountings for the bias cells which were 
smaller and provided better contact than the commer- 
cially available bias cell holders. 

The complete unit is lowered into the mahogany case, 
and need only be removed when it becomes necessary 
to change batteries. 

As already stated, the mahogany case was chosen 
rather than a molded plastic, because it combines good 
appearance with light weight. The cost is not much 
different, because cardiograph production is on a so 
much smaller scale than radio receiver production, for 
example, that the tool cost involved in a plastic case 
amounts to a very considerable part of the cost of each 
case used. 
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I. a coil wound with Formex magnet wire 
























































. the insulation is where it belongs: on the wire Your Foducl 
. itself. The self-sufficiency of Formex wire 
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MERICA’S march to victory will be the 
march of machine production. Guard 
against the risk of shutdowns! Specify BCA 
Ball Bearings. Rugged in construction ... 
accurate in design... trouble-free in per- 
formance...these ball bearings protect 
critical contact points against friction and 
stresses. Machine users’ production... 
machine manufacturers’ reputations... both 


benefit from the use of BCA Ball Bearings. 


BEARINGS COMPANY OF AMERICA 
LANCASTER, PENNSYLVANIA 





Production 
Marching, 


RADIAL « ANGULAR CONTACT + THRUST 


BALL BEARINGS 


WHICH RECTIFIER? 


Continued from p. 66) 


igniter type tubes are used. ‘The igniter tube has a 
mercury pool-type cathode and conducts uni-directional 
current through the controlled ionization of mercury 
vapor. It consists of a permanently evacuated, water 
cooled metallic vessel with the mercury pool cathode in 
the bottom and a graphite anode supported by an in- 
sulating bushing at the top. An auxiliary control elec- 
trode, or igniter, dips into the mercury pool and ener- 
gizes the tube at the beginning of each desired half cycle 
of power. 

Current is conducted in the form of an are discharge 
in mercury vapor from the graphite anode to the mer- 
cury pool, as in a conventional mercury arc rectifier. 
There is, however, no keep-alive are with its associated 
cathode spot. Instead, the igniter, which operates from 
a current impulse conducted through it into the mercury 
pool, causes formation of a cathode spot for each half 
cycle of current, or, where desired, for the latter portion 
only of the normal half cycle. When once energized, 
the tube conducts current to the end of the particular 
half cycle, at which time reverse line voltage reduces 
the current to zero, extinguishing the arc discharge as 
well as the cathode spot. The tube must then be again 
ignited for any further current conduction, 

One form of 3-phase rectifier which utilizes igniter 
tubes is available in two sizes of 40 kw. and 120 kw. 
output respectively. This unit consists of a control and 
protective panel, power transformer and rectifying tubes 
all contained in a forced-ventilated enclosing case. On 
the control and protective panel are mounted a manually 
operated circuit breaker, power fuses for the rectifying 
tubes, a de. contactor, sequencing relays, firing tubes 
for ignition of the rectifying tubes, a time delay relay 
for protecting the cathodes of the firing tubes when 
starting the equipment and an hour counter to totalize 





Gould Storage Battery 


TILIZING four power tubes 

and five control tubes, battery 
charger (A) has a 25 amp. output 
at 129 volts dc. Ac. supply is 
208/230 volts, 3-phase, 60 cycles. 
High ballast, copper oxide unit (B 
has practically stepless current con- 
trol for trickle-charging batteries. 
Output ranges from 15 ma. to 4 


amp. 
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® Automatic Molding enables you to get into production faster . . . 
| with molds having fewer cavities, that are made quicker, at 
lower cost. 


@ You obtain higher daily output per cavity. 


®@ You produce parts of highest quality and almost absolute uni- 
| formity . . . moldings that meet the most exacting Navy and 
d Army specifications. 


Automatic Molding is producing millions of parts for the 
government with fotal rejects less than 3%. 


Molding time is saved, every split second. Cycles are re- 
y duced 50% or more in some cases. Output is increased in 
n proportion. 


Labor is saved. One man operates an entire battery of 
Automatic machines. 


Material is saved ... 8°% to 10°, or more. Flash losses are 
c c 
reduced, on some operations to 1% or less. 


Automatic molds, with one or few cavities, cost less than 
large multiple-cavity molds. They require less tool-steel 
less toolmaker’s time to make, less breaking-in. 


Improved Automatic Molding Machines are now even more 
productive and efficient ... handle a wider range of molding 
powders, including “semi-impact” materials . . . are more 
rapidly changed over, adjusted and cleaned . . . have added 
safeguards to prevent accidental damage and to maintain 
maximum, Continuous output. 
Let us tell you about these new machines... show you why 
ibes ir 7 . P : ieee hak 
ie Automatic Molding fits so perfectly into defense production. 
put 
oe KF. J. STOKES MACHINE COMPANY 
B 5996 Tabor Road Olney P. O. Philadelphia, Pa. 
-on- Representatives in New York, Chicago, Cincinnati, St. Louis, Cleveland, Detroit 


ries Pacific Coast Representative: L. H. Butcher Company, Inc. , 
1 Patented — U. S. and Abroad 
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Who Thinks All Coils 
ee 


It is the ‘‘heart’’ of the coil that determines its efficiency 


and adaptability. Here is why PRECISION BOBBINS 


are the coil forms best suited for your needs. 
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MOLDED BOBBIN PRECISION BOBBIN 


GREATER 
WINDING AREA 


Solves both the space 
and heat factor 
problem. You get 
greater efficiency with- 
out increasing size. 





* 


BETTER 
INSULATION 


Fabricated of dielec- 
tric paper and ma- 
terials to eliminate 
possibilities of shorts 
and grounds. Core 
spirally wound for 
greater strength. 


* 


INDIVIDUALLY 
DESIGNED FOR 
YOUR PRODUCT 


Precision Bobbins have 
extreme flexibility and 
are designed to meet 
the requirements of 
your products — to 
simplify assembly — 
to improve  perfor- 
mance — to lower 
costs. 





This is the way you can determine how PRECISION 
BOBBINS will improve your coils — solve some tough 
space and heat-factor problem — save you money: (1) 
Send us simple sketch of your requirements, (2) tell us 
what you want to accomplish. We'll send you a sample 
of this modern coil form which will impress you with its 
high quality and surprise you with its low cost. Write for 


this sample today. 


Manufacturers of Dielectric Paper Tubes — Spiral Wrapped — 


Round, Square, Rectangular. 


PRECISION PAPER TUBE COMPANY 
PMS tt She) LMM Cer eco A RCo 


102 


the hours of rectifier operation. The rectifier tubes are 
mounted on a common copper bus below the control 
panel and in front of the transformer. The tubes are 
water cooled and are provided with hose connections. 
Among the companies active in the manufacture of 
rectifying equipment and including those contributing 
information for this article are: Allen Electric & Equip- 
ment; Allis-Chalmers Mig.; Baldor Electric; Benwood 
Linze ; Continental Electric; Eicor; Electric Specialty ; 
Klectricoil; Fansteel Metallurgical; General Electric ; 
General Railway Signal; Gould Storage Battery; W. 
Green Electric; Hanson-Van Winkle-Munning ; Inter- 
national Telephone Development; P. R. Mallory; Mel- 
laphone; Nothelfer Winding Laboratories; Pioneer 
Gen-E-Motor; Raytheon Production; Slayter Elec- 
tronic; Standard Transformer; Trojan Rectifier & 
IS<quipment ; United Cinephone; United Transformer ; 
\Veltronic; and Westinghouse Electric & Mfg. 


ELECTRICAL CONTACTS 
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and low contact resistance is required, as in railway 
signals, fire and police alarms, and other sensitive-con- 
trol applications. The harder platinum-iridium alloy 
has replaced pure platinum where severe and frequent 
mechanical action occurs. Platinum and platinum al- 
loys have been more dependable on magneto work (as 
in the aircraft industry), for example, than probably any 
other contact materials, not necessarily because of their 
life but because of the dependability of a definite operat- 
ing time. Particular advantages are their non-oxidizing 
qualities. As a general rule, however, platinum is not 
used where current strengths exceed 2 amp. with volt- 
ages greater than 60 volt. 

Palladium, like platinum, has been found through 
research to be most suitable where maximum reliability 
is desired with small current strengths and low contact 
pressures, 

Tungsten of high purity has been found to be more 
serviceable than any other material, due to its life 
span under normal operating conditions, for automotive 
ignition and magneto work, for tractor and truck pur- 
poses, because of its hardness, high melting point, and 
relatively small material transfer on low-voltage in 
ductive circuits. These rigorous uses and performances 
point the way to other uses in electrical manufacturing 
where they are used in cash registers, teletype machines, 
governors for electric motors, relays, mercury contact 
switches, vibrators, etc. The oxides formed on tungsten 
contact surfaces increase the contact surface resistance 
but these usually are eliminated by their make and break 
action since they do not adhere to the contact surfaces 
but free themselves, especially when the contact sur- 
faces are operated in a vertical position. It sometimes 
is advisable to use some mechanical hammering to free 
the loose oxide produced during operating periods. 
While some advise a slight wiping action for clearing 
the contact surfaces from oxides, others object to this 
on the basis that piles due to metal transference on one 
of the contacts may catch into the craters of the coacting 
contact when a wiping action occurs. 

Molybdenum has properties similar to those of tung- 
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G-E Varnished Tubing used on power leads in 
radio chassis for extra protection. 


G-E Twine being applied to front end of 
commutator for extra protection. 
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ntact G-E Varnished Tubing applied to coil leads 

affords extra protection. 

more 
= NSULATING MATERIALS 
otive 

oo Victory demands preparedness. Insist that your equip- 

, an . ; , 
ee ment is prepared with the extra protection of G-E In- 
ances sulating Materials. 
‘uring 

hines, The complete line of high-quality General Electric 
ontact Insulating Materials is fully described in the G-E In- 

igsten ‘ . 

senalie sulating Materials Catalog. If you do not have a copy, 

break please see your nearest G-E Merchandise Distributor, 

irlaces or write to Section M-2122, General Electric Co., Ap- 
‘t sur 
stl pitance & Merchandise Dept., Bridgeport, Conn. 

to iree Large armature about to be dipped into G-E 
eriods Insulating Varnish for extra protection. 
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CONDUCTION SERIES WOUND AC-DC 
1/300th TO 1/10th H. P. 
INDUCTION SHADED POLE 
1/500th TO 1/10th H. P. 
WITH AND WITHOUT BACKGEAR 


In applying a motor to a new or an old 
product you must have, above all, correct 
engineering as it relates to your specific 
application, plus dependability and right 
price. 


There are no stock types in SIGNAL 
Motors. Every application is considered 
special and the motors are built accord- 
ingly, whether the quantity involved is a 
sample or many thousands. 


That is the reason SIGNAL is recognized 
as a specialist in the small motor field. The 
motors are developed to meet your par- 
ticular needs. 


SIGNAL has been suc- 


cessfully producing frac- 
tional horsepower motors 
for others since 1892. We 
can do it for you . . . what 
are your requirements? 





SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 


Offices in Principal Cities 





sten. It can successfully replace silver where sticking 
or mechanical wear takes place. 

Carbon contacts do not weld because carbon vapor- 
izes with no noticeable melting, but its contact resist- 
ance is high. 


SOME PHYSICALLY MIXED MATERIALS 


OLLOWING the Chinese concept that when two 

foods are mixed together each imparts its virtues 
to the other, physical mixtures of elements and com- 
pounds having little or no solubility are produced 
through powder metallurgy, each mixture retaining the 
properties of the component metals or compounds. 
Thus in a silver-tungsten combination, the good con- 
ductivity of silver is combined with the heat-resisting 
non-welding properties of the tungsten. Likewise, in 
the dense metallic mixture silver-nickel (not nickel sil- 
ver) the strength of the tough, hard nickel is imparted 
to the silver, thus eliminating galling and reducing 
welding. Similarly, the high conductivity of silver is 
imparted to the nickel, and its constant low active volt- 
age drop is largely maintained. 

Materials composed of various mixtures of tungsten 
(W), tungsten carbide (WC), copper (Cu), nickel 
(Ni), silver (Ag), molybdenum (Mo), and cadmium 
carbide (CdC) are not generally pure alloys since they 
are composed of two or more materials that do not 
alloy in any proportion but are prepared by powder 
metallurgy through sintering by thoroughly mixing the 
components in the powdered form and subjecting the 
mixture to high pressure and temperature. They usual- 
ly are employed in heavy-duty applications to take care 
of current strengths up to the maximum handled by 
circuit interrupting devices—some in two- and three- 
stage circuit breakers. Others possess the combination 
of reasonable conductivity coupled with resistance to 
arcing, which permits them to be used as contacts for 
both carrying and interrupting a current. Others have 
a high refractory or reduction-resisting metal content 
for use as arcing tips only in two- and three-stage cir- 
cuit breakers. Some of these materials are ductile and 
can be drawn into wire, cold headed into rivets, rolled 
to strip and sheet, punched, bent, drilled and formed. 

Silver has a low mechanical strength. Being soft, 
it wears and galls where considerable rubbing occurs. 
Therefore silver (and copper also) is replaced in cer- 
tain instances by nickel-silver which is hard yet ductile 
and retains the characteristics of both the silver and the 
nickel, the latter imparting its strength to the silver, 
thus eliminating galling and reducing wear. Its con- 
ductivity is about 75 per cent. of that of fine silver. 
The low contact resistance (Ag, 60; Ni, 40, against 
fine silver) is largely maintained. A test of one million 
operations showed that its contact resistance is lower 
than that of fine silver, up to 15 per cent Ni, because 
of the improved condition of the contact surfaces. It 
also is used on high-current and high-potential appli- 
cations. 

Silver-graphite is a non-welding material contain- 
ing 99 to 93 per cent. (by weight) of silver mechanically 
processed with 1 to 7 per cent of finely divided graphite 
particles. Experience has shown that it operates best 
against silver-nickel. Its contact resistance is com- 
parable to that of fine silver. Because of its tendency 
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REG. U.S. PAT. OFF. 


The successful operation of any bearing depends 
on the lubrication it receives. In fact, oil is the life 
blood of every motive unit. In order to gain smooth, 
quiet operation; long, satisfactory bearing life, we 
must have the right amount of oil . . . in the right 
place . . . at the right time. 

Johnson LEDALOYL bearings provide this type of 
performance. Evenly distributed over all surfaces 
of every LEDALOYL bearing are millions of tiny, 
evenly spaced pores. Each of these pores serve as 
miniature oil reservoirs. Heat, generated by the 
turning of the shaft draws the oil from the pores into 
the bearing area. Thus a thin, protecting film of 
lubricant separates the shaft from the bearing, re- 
duces friction to a minimum and assures long, satis- 
factory life. When the shatt stops, the oil is absorbed 
by the bearing. 

Johnson LEDALOYL Bearings are ideal for house- 


hold equipment, food machinery, textile machinery, 


small motors, fans—in fact any place where lubrica- ° f - 

tion is hard to achieve, likely to be neglected, or Write or this 

where excess oil might damage goods in process. A File folder of Data Sheets that 
request, on your business letterhead will bring the gives the performance facts on 


Ledaloy!. It's FREE. 


complete story and the actual operating facts con- 


cerning LEDALOYL. Write today. 


JOHNSON BRONZE:COMPANY it 
) 


570 SOUTH MILL STREET - NEW CASTLE, PA. 





CHROMALOX 


ELECTRIC HEATING UNITS 


It may be a case of preheating fuel oil to permit of 
using a lower grade oil .. . or of warming a pipe’s 
contents to allow easy flow, as with heavy fluids such 
as molasses, grease, wax, glue, tar... or of heating 
water... or even of superheating steam. There are 
various ways to do it easily and inexpensively with 
Chromalox units. A few of them are illustrated below. 


If you have a job of this nature, a line to the 
Wiegand engineering staff will secure their expert 
aid in exactly and speedily meeting your need. 


CURVED STRIP HEATER 
clamped along the bottom 
\ of pipe. These units, while 
‘flat in standard form, can be 
supplied curved in any speci- 
fied radius to hug the pipe, 
/ held with a few strap-iron 
clamps. Also supplied bent 
lengthwise to encircle larger 
pipes. 


TUBULAR UNIT may be 
supplied in helical coil 
form, accurately to speci- 
fication, permitting the 
insertion with a sliding 
fit, of the pipe to be 
heated. Minimum inside 
radius of bend, °< inch. 
Wattage from 350 to 
3000. 


IMMERSION HEATER for screw- 
ing into a standard pipe“T” fitting, 
thus inserting heater blades direct- 
ly into the pipe contents. Blades 
may be sheathed in any metal re- 
ce quired to defeat corrosion. Wide 
: range in capacities and types. 


How to select and apply electric 
heating units. 64 pages of data. 


Mail the coupon with your busi- 
ness letterhead. 


EDWIN L. WIEGAND COMPANY 


7530 Thomas Blvd. Pittsburgh, Pa. 


Send me the CHROMALOX BOOK OF ELECTRIC HEAT. 
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to wear, nickel is added to form a silver-nickel-graphite 
material with substantially the same non-welding char- 
acteristics as silver-nickel. 

Molybdenum and tungsten are combined with silver 
to form silver-molybdenum and_ silver-tungsten ma- 
terials, the silver content varying from 30 to 90 per 
cent. Those with the lower silver content comprise 
materials for arcing tips on air circuit breakers and 
relays, or other applications involving high operating 
frequency and pressure. 

Silver-nickel tungsten and_ stlver-nickel-molybdenum 
materials containing 1 to 35 per cent, nickel and 1 to 
30 per cent. tungsten or molybdenum, balance fine sil- 
ver, are designed for relatively high current density and 
to withstand normal arcing. With these characteristics 
are combined long wear and non-welding characteris- 
tics, and a contact resistance comparable to that of fine 
silver when operated at high frequency on ac. 

Silver-nickel-cadmium materials are hard and tough, 
combining low contact resistance with long wear and 
good non-welding characteristics. Desirable composi- 
tions are 5 to 25 per cent. nickel and 1 to 10 per cent. 
cadmium, balance fine silver. The 7 per cent. nickel, 
3 per cent. cadmium composition has an exceptionally 
low contact resistance. In the tests for material trans- 
ference cited above, the transfer height with fine-silver 
contacts was about three times greater with the limiting 
current strength of 12 amp. than with an Ag-Ni-Cd 
composition for the positive contact or with a high-tung- 
sten silver-tungsten material under substantially the 
same conditions. The limiting current strength (where 
sticking occurred) was about 60 per cent. higher in 
the latter instances, however. Tests showed that the 
nickel in the Ag-Ni-Cd positive contact maintained the 
composition’s hardness at elevated temperatures. The 
best results were obtained with the Ag-Ni-Cd positive 
contact coacting with an Ag-Pr (instead of a fine-silver ) 
cathode. The oxide formed on silver-cadmium (Ag- 
Cd) has little effect on contact resistance. 

Other contact materials comprise carbide composi- 
tions of refractory metals such as tungsten and molyb- 
denum combined with noble metals like gold, platinum, 
and osmium, for applications where high resistance to 
mechanical wear is essential, as in special relays; re- 
fractory carbides combined with base metals for similar 
applications; and molybdenum compositions of silver 
and copper in various sizes and shapes. The patent 
records show numbers of such alloys and compositions 

for electrical contacts. All such materials begin to 
melt at the lowest melting point of the constituents. 

Important items in the general evaluation of contact 
performance are limiting current strength where stick- 
ing begins; material transfer ; contact resistance ; active 
voltage drop across contacts; tendency to disintegrate 
under heavy arching, and resistance to mechanical wear. 


TYPES OF SOLID CONTACTS 


gail contact design involves the use of the 
proper contact material and the physical design 
of which the rivet type is the most common, usually 
being solid-headed when made from silver or rarer 
metals. Fabricated contacts comprise a disc of alloy 
attached to a base-metal backing—in some cases fused 
together. Rivet- and screw-type contacts require what 
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Maver the war has created some special finishing problems for you. Prob- 


ably you have to use new processes, other raw materials, and different finishes. 


itive 

yer ) But there are still plenty of alternate materials to be had. Ample research 

Ag- facilities are available to you. Other excellent finishes for your needs can be 

i formulated. 

lyb- Maas and Waldstein Company is helping many users of industrial finishes to 

a adjust their processes to the present emergency . . . to find finishes that will 
re- meet their needs. You, too. are invited to make use of our extensive research 

milar facilities and our years of experience in solving finishing problems. 

silver 

— CODUR BAKING ENAMELS provide excellent surface protection for products ex- 

ot posed to severe service conditions . . . the finish is the hardest of any type of enamel, 

= and it is resistant to wear, marring, moisture, heat and ordinary chemicals. 

yntact These high speed enamels dry out of dust rapidly and bake hard in a few minutes 

stick- in either radiant heat or convection ovens. 

active 

egrate They are supplied for use on practically all metals and Bakelite . . . in black, white, 

wear. and a wide range of colors . . . applied by spraying. 
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MAAS AND WALDSTEIN CO. - NEWARK, N. J. 


JRANCH OFFICES AND WAREHOUSES * 1658 CARROLL AVENUE, CHICAGO * 1228 W. PICO BOULEVARD, LOS ANGELES 
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. How to Economically Design 
9 yan Apply Parts ities 










































When your problem involves the use and 
application of Parts Like These—Springs, 
Small Stampings and Wire Forms—in your 
products, Hubbard's experience over more 
than 30 years in manufacturing thousands 
of different types and forms can assist you 
materially Feel free to call or write for 
suggestions on the kind of metal to specify 
for them, on the form and shape best suited 
for your product and application, and how 
they may be expected to function. 


7 Ni-D-HUBBARD SPRING CO. 


572 CENTRAL AVE. ¢« PONTIAC, MICH. 












is known as a welding table or contact disc upon 
which accurately to locate the facing material. Com- 
posite or bi-metal type contacts, consisting essentially 
of a silver or silver-alloy facing on a base-metal back- 
ing, usually steel nickel plated for corrosion resistance, 
are of lower cost in the larger sizes and have superior 
electrical and physical properties. Bronze, chrome, 
nickel, silver, etc., also are used as backings. 

Projection welding (on the aforesaid welding table) 
or electro-brazing with silver solder are employed in 
general production, torch brazing being used in some 
instances on limited production. Beaded or fused forms 
of rivets, widely used since no brazing material is 
needed, also consist of silver or silver alloys on steel 
backings. In all cases, it is important that the facing 
does not loosen from the backing material due to tem- 
perature rise in operation. 

Since practical considerations, such as alignment and 
precision assembly, eliminate the use of two flat-faced 
contacts, only one flat-faced contact is used with a 
radius-faced contact. 


ALSO MERCURY CONTACTS 


HIERE are two general types of mercury contacts— 

the mercury-to-mercury type as adapted for han- 

dling current strengths up to 25 amp., always with a 

snap action, and the mercury-to-metal (or alloy) type, 
as for current strengths up to 5 amp. 

Regardless of how many times the mercury contacts 
are closed and opened, there can be no sticking, cor- 
rosion, burning, galling, nor difficulties due to dirt or 
vapors. Oxidation cannot occur in the sealed-in atmos- 
phere (as hydrogen) employed. When a circuit is in- 
terrupted nothing happens except that a little mercury 
is distilled on the inner walls of the container where 
it condenses and returns to the main pool. 

There is no contact resistance in the mercury-to-mer- 
cury type of contact, but the resistance of a mercury 
switch may be of the order of 0.003 ohm over long 
periods. The frequency of operation often is 140 per 
min. In de. circuits, any are is quickly quenched by 
the inert gas employed, which also cools the mercury, 
through many millions of operations. Mercury contacts 
have operated satisfactorily where the ambient tempera- 
ture has been 300 deg. F. 


PROTECTING THE PRODUCT 


(Continued from p. 51) 


operated before the time period has elapsed, the motor 
will continue to run at the slow speed until the preset 
time has elapsed; then, the control will automatically 
change over for the fast speed operation. 

Scheme for Selecting Only One of a Number of 
Relays. Multi-speed motor controllers, lighting sys- 
tems, and special control sometimes require that only 
one out of a number of relays be in operation at one 
time. The scheme illustrated uses momentary contact 
push button for interlocking. The basic principles of 
this scheme are that the particular relay selected must 
have its coil holding circuit through the upper contacts 
of all other push buttons except its own and a by-pass 
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Weight 315 pounds—this A 
Electronic Battery Charger is 
used in Railway Cars. (220 


A.C., 3 phase, 60 cycle.) 


® For charging batteries or operating lights . . . or 
whatever it may be that requires a power supply — Elec- 


tronic engineers can design a power supply to meet every 
condition perfectly! They are expert in providing the 
desired power output within whatever space or weight 
limitations are necessary... and Electronic can manu- 
facture any power supply unit that is needed in small as 
well as large quantities. 

Already, Electronic has solved the power supply 
problems—and is supplying the needed units—for many 
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3 ELECTRONIC LABORATORIES, 
INDIANAPOLIS, INDIANA 










A Weight 7 ounces .. . this 
Electronic Auxiliary Box oper- 
ates aircraft 4 w. Fluorescent 
Lamp. (110 A.C., 400 cycle.) 


ELECTRONIC Designs and 
Builds Power Supplies to 
Meet Your Needs! 


kinds of equipment essential to the U. S. Army, Navy 
and Coast Guard. Electronic’s Ultra-Violet Black Light 
Equipment is carried on U. S. Army and Navy planes 
for instrument illumination. And Electronic units are 
essential in such various applications as the Sperry 
Directional Compass—in powering aircraft instruments 
—in radio controlled equipment—in fluorescent lighting 
. toname a few! 
Electronic engineers are ready to tacks any other 


systems—and in signalling equipment . 


power supply problems of defense equipment . . . and 
civilian equipment, too! 


INC. 
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contact for providing a circuit 
while its own push button contact 
is returning from the lower to 
the upper contacts after being re- 
leased. If one relay 1s energized, 
operation of any other push but- 
ton will de-energize it and select 
the particular relay desired. Me- 






































































1. Although we are up to our ears 
with motor business, there will be no 
cheapening nor substituting which 
would lower our standards of mate- 
rials or engineering. The Baldor. 
ay iC ae a le el 


strictly maintained. 


2. Our customers and other users of 
motors understand the situation and 
know that we are co-operating with 
them as fully AND FaiRLY as is humanly 
and mechanically possible—and they 


with us. 


For which, we are deeply grateful. 


BALDOR ELECTRIC COMPANY, 


Representatives in Principal Cities 


chanical interlocking and = addi- 


tional electrical interlocking may 
be added as necessary for a par 
ticular application. It should be 
noted that with the exception of 
the wiring for the first second 





and last relay the scheme is “sym- 
metrical” and any number of re- 
lays may be added and wired the same as the third 
or fourth relays. 

Ac. Multispeed Controller with Automatic Ac- 
celeration and Deceleration. Some applications re 

quire timed automatic deceleration as well as timed 
automatic acceleration ; a separate timing relay is nec 

essary for each acceleration, deceleration, and speed 
change. The particular scheme illustrated is for a three 

speed, fan motor which requires timed acceleration and 
deceleration to prevent breakage of the shaft or fan 
blades. 

Operation of the fast button will automatically bring 
the motor up through the slow and medium speeds to 
the fast speed with a definite period of operation on 
each intermediate speed. The first and second timing 
relays are for acceleration; the third and fourth timing 
relays are for deceleration. It should be noted that 
both of the deceleration timing relays will operate as 
soon as the control circuit is energized and that the 
motor may not be started.on the slow speed until the 
4-TT contact has beén closed. In decelerating from 
fast to slow speed the medium speed winding is not 


energized, but two time delay periods—the total of 


timing relays No. 3 and 4 
elapse before the slow speed 
winding is energized. 

Most of the fundamental 
principles of mechanical 
and electrical interlocking 
have been illustrated on one 
or more of the typical dia- 
grams. A thorough under- 
standing of each principle 
should enable the reader to 
design a simple or compli- 
cated control scheme to meet 
his requirements. As _ the 
diagrams have illustrated, 
the degree of refinement of 
interlocking depends upon 
the particular application 
and how much additional 
expense can be afforded. 
However, safety should be 
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THIS MOTOR just up and quit — 
on a vital production job. And the 
saboteur who kicked it out of ser- 
vice was "faulty insulation”. 


Sure, it will be back on the job in 
a couple of days, good as new — 
but 48 hours today is a month of 
vesterdays. And motor breakdowns 
require vital replacement materials. 


So, you ask — why do some motors 
or generators falter — before their 
time? W hy do some built up mica in- 


MICA. 
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sulations stand up after others fail? 


The answer can be very involved 
but basically it’s this: Raw mica 
must be hand picked for insulation. 
Let even one poor case slip by and 
it spells trouble. Let the quality of 
one batch of bonding material drop 


—and countless motor users suffer. 


That’s why it pays — whether you 
make motors, buy them or use them 
—to come to Insulation Headquar- 
ters. We have been working with 
Mica for 50 years —select the “pick 
of the crop” from our own mines 
—the richest deposits in the world. 
And then split it, clean it and build 
it up with the skill and methods 
that only a pioneer can acquire. 

It means that today we are making 
mica products better than even a 
few years ago —and can assure you 

















that an ample supply of the best 
quality insulation is still available. 
So. to meet the threat of costly re- 
pairs and out-of-service time. insist 
on motor insulation —the way Mica 
Insulator Company makes it. There 
is no better way. 


CAN HElp 





Mica Insulator Company’s products include 
—Micanite and Super Micanite (built-up 
Mica Insulations) in sheets, tapes, rods, 
tubes and molded shapes; Lamicoid lam- 
inated Bakelite for both electrical and 
mechanical applications; Empire Varnished 
Cloths, Tapes and Tubing; and a wide 
variety of other insulating materials. 


INSULATOR COMPANY 


200 Varick St., NEW YORK. 600 W.Van Buren St., CHICAGO. 1276 W. 
Third St., CLEVELAND. Representatives in principal industrial centers. 





ACME BIAS TAPES 


(VARNISHED) 
HAVE THE 


Extra Stretch 


NEEDED FOR 
FASTER, BETTER 
DEFENSE WORK 


These special-formula tapes fit corners 
and crevices as smoothly as though 
**poured”’ in! Their exceptional flexi- 










bility and tensile strength are due to 
Acme factory-tested varnishes, high- 
est grade cotton, and careful pro- 
cessing and inspection. This in- 
sulation is available in tapes, 
bias and straight, and in rolls 


THE up to 36” wide. Yellow or 
TAPE black; choice of finishes. 
FOR THE Whether for defense or 
NEED OF civilian Production, they 
THE HOUR! are big time _ savers. 


Samples on request. 


Wire 
PRODUCTS 


VARNISHED INSULATIONS—MAG NET WIRE—COILS 









~“SHADED-POLE 
INDUCTION 


MOTO 


GEARED-HEAD — UP TO 50 LB. IN. TORQUE 


For low-speed, high-torque applications, Barber-Colman 
offers a wide range of stock-size motors with built-in re- 
duction gear trains. Speeds range from 80 rpm to 6 rpm 
and delivered torque from 0.3 Ib. in. to 50 Ib. in. If you 
need a power and speed combination within these ranges, 
be sure to check with us on the possibility of using a Barcol 
Motor. Your inquiry will be given prompt attention. 
Write for Complete Data Sheets on All Barcol Motors. 
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FOURFOLD PROGRAM BARS POST-WAR SLUMP 


“Planning for ‘Victory Day’ should be started immediately in 
individual industries and localities to combat the expectation of a 
post-war business slump,” Malcolm P. McNair, Professor of 
Marketing at the Harvard Graduate School of Business Admin- 
istration, stated recently. Professor McNair indicated that 
post-war problems will probably have to be handled in four 
different ways: Armament production will have to be tapered 
off gradually; the principal means of taking care of the men 
released from armament production will have to be furnished 
by private industry working on wartime demands; completion 
of deferred public works, primarily state and municipal, to be 
financed in some instances by federal subsidy; and finally, 
there are likely to be special federal projects in housing, flood 
control, reforestation, etc. He sees “real danger” in continued 
government spending which he describes as planning from the 
top down, instead of from the “grass roots” up in individual 
private industries and localities. Suggesting the initiation of 
local fact-finding surveys to determine the extent of wartime 
dislocations, the number of workers that will have to be re-ab- 
sorbed, the capacities of plants for peace-time production, he 
urges the establishment of separate Wage reserves, inventory 
reserves, the intensification of researgA for new products and 
new uses and the creation of V-Day savings clubs. “But by 
all odds the most important thing at the moment,” Mr. McNair 
continues, “is the development of a new morale among business 
men through combating the expectation of a post-war slump. 
If we can bridge over the transition period during which the 
degree of industrial dislocation will be large and the gap in 
purchasing power may appear serious, we need have no fear of 
insufficiency of demand to keep our factories running and our 
laborers employed for a considerable span of years.” 


ENERGY OUTPUT CONTINUES TO CLIMB 


Electric energy distributed for the week ending January 10 
amounted to 3,480,344,600 kw.-hr. Output for the previous week 
totaled 3,288,585,000 kw.-hr., or 5.8 per cent. Total energy used 
for the four weeks ending January 10 amounted to 13,498,297,000 
kw.-hr., an increase of 15.7 per cent over the 11,657,859,000 
kw.-hr. for the same period in the previous year, according to 
Edison Electric Institute. 


BUICK RE-TOOLS 


Two automotive plants of the Buick division of General Motors 
Corp. have been retooled and a complete new plant built and 
tooled for the production of engines to power Army bombers. 
This has been done in the a ~— time of eight months from the 
start of the program. R. M. Wagner has been appointed pro- 
duction manager for all wh and C. N. Ofield, chief inspector. 
Harlow H. Curtice, general manager of Buick and vice-president 


ELECTRICAL MANUFACTURING 
















































MP 


Yin 
of a 
- of 
nin- 
that 
our 
red 
men 
shed 
tion 
» be 
ally, 
lood 
ued 
the 
dual 
1 of 
time 
--ab- 
, he 
itory 
and 
t by 
Nair 
iness 
ump. 
1 the 
ip in 
ar of 
| our 


y 10 
week 

used 
7,000 
9,000 
ng to 


[otors 
t and 
nbers. 
m the 
d pro- 
vector. 
sident 


RING 








LEE ee ee ee ee ee ee 


FEBRUARY 1942 


Pe ae Ce 


Wee el Construction 
Pee a Ratings 


Mae eae 


7 Slow-Break, Quick-Make 


Cie ci 
it 


* ST Cnn Contacts 


. Back- of- Panel Mounting 


FIVE COMPACT MODELS RATED AT 
10, 15, 25, 50 AND 100 AMPERES, A.C. 


These unique load-break, single-pole, multi-point rotary 
selectors have greatly simplified high current circuit 
switching in a variety of applications. They are especial- 
ly useful in military aircraft, battery chargers, tapped 
transformers, welders, radio transmitters and other 
equipment. 

Non-shorting type. Available in five sizes from 10 to 
100 amperes, 150, 300 volts, A.C.; from 134” diam. to 6” 
diam.; with any number of taps up to 8, 11 or 12 de- 
pending on the model. Never before have so many high 
current taps been so compactly arranged yet perfectly 
insulated and protected. Two or three units can be 
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RHEOSTATS 


You Get these Advantages in 


OHMITE High Current Tap Switches 
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connected in tandem to form multi-pole assemblies. 
Special constructional features insure trouble-free oper- 
ation and extra long life. May also be used on low 
voltage direct current at reduced current ratings. Under- 
writers’ Laboratories Listed models available. Write for 
details. 


Send for Catalog and 


Engineering Manual No. 40 
Most complete, helpful guide in 
the selection and application 
of Rheostats, Resistors, Tap 
Switches. Write on company 
letterhead for your copy today. 


be Kight uith OAMITE 


See Pee mere cee ee 





YOU 


CAN GET 


White for This Book... 


Ir fully illustrates and describes the 
mumerous models of time switches, 
timers, and time delay relays which 
Paragon can supply now to priority 
holders. Paragon instruments are be- 
ing used widely in war equipment. The 
same qualities of up-to-the-minute 
design, ruggedness, precision, reliabil- 
ity and minimum service requirements 
which give them preference in civilian 
applications fit them for the strenuous 
demands of battle. 


Write today for your complimentary 
copy of the Paragon catalog. 


PARAGON ELECTRIC COMPANY 
37 W. Van Buren St., Chicago, Illinois 


BUILDERS OF CONTROL INSTRUMENTS . SINCE 1905 
















of General Motors, announced that several promotions and 
changes had been made in the interests of closer integration and 
coordination of major activities and to bring the maximum 
strength of the organization into war production 


NEW RADIO BEAM SYSTEM 


\ recently developed, two course, ultra-high-frequency radio 
range expected to replace the radio beam system now in use on 
\merican airways was reported at the winter convention of the 
Institute of Radio Engineers by Messrs. Alford and Kandoian 
of the laboratories of the International Telephone and Telegraph 
Corp. Experimentation indicates that this ultra-high-frequency 
system eliminates static entirely and greatly diminishes the dan 
ger of multiple courses and distortive effects which mountains, 
rivers, ore deposits and other influences of terrain exert upon ra 
dio beams, thus eliminating many factors held responsible fo1 
airline accidents. The new system provides precise and complet 
information to the pilot showing him whether or not he is to the 
left or right of his correct line of flight and whether he has 
flown beyond the radio range station or not yet reached it 
Developed for and in collaboration with the Radio Develop 
ment Section of the Civil Aeronautics Administration by the 
Laboratory Division of I. T. & T., this new development points 
the way much further toward the automatic gyroscopic control 
of the plane. 


ALTERNATE MATERIALS ADOPTED 


Search for materials to replace those urgently needed for war 
manufacture has resulted in 26 replacements for aluminum alone 
in the product development work of the Western Electric Co 
Other replacements have been made for nickel, zinc, magnesium, 
crude rubber, phenoi varnish and silk. Thus, Western Electric is 
saving 1300 lb. of aluminum yearly by replacing that metal in a 
small gong with steel and 35,600 lb. of phenol varnish by replac 
ing phenolic fibre with enameled steel in the telephone booth 
“kick plate.” Other estimated yearly savings of strategic mate- 
rials by this organization are: aluminum, 1,763,000 Ib. (enough 
to build more than 290 average combat planes) ; zinc, 4,305,600 
lb. : nickel, 244,200 Ib.; magnesium, 9,700 Ib.; crude rubber, 787, 
800 Ib.; phenol varnish, 177,100 lb.; and silk, 460,020 Ib. 


STANDARDS ON RUBBER PRODUCTS 


Under the sponsorship of the American Society for Testing Ma- 
terials are given 39 specifications and methods of tests on rubber 
products. Included are several new standards first issued during 
1941 and incorporation of numerous revisions made in previously 
issued specifications. Of the standards, 29 are general test meth- 
ods covering chemical analysis, sample preparation, accelerated 
aging test, adhesion test, hardness, and others. Five standards 
pertain to rubber hose and belting and five cover rubber gloves, 
matting and tape. Also are given severai specifications and 
tests for insulated wire and cable and standard requirements 
for latex, rubber cements, sponge and hard rubber products. 
\vailable from the American Society for Testing Materials, 
260 So. Broad St., Philadelphia, Pa. 


MEETINGS AHEAD 


February 12. National Association of Fan Manu- 
facturers. Annual meeting, Detroit, Mich. L. O 
Monroe, General Motors Bldg., Detroit, Mich. 

February 16-20. National Electrical Manufac- 
turers Assn. Mid-winter meeting, Chicago, Ill. W. J. 
Donald, 155 E. 44 St., New York, N. Y. 

March 2-6. American Society for Testing Ma- 
terials. Spring meeting and Committee Conference, 
Cleveland, Ohio. C. L. Warwick, 260 S. Broad St., 
Philadelphia, Pa. 

March 12-14. American Society of Tool Engineers. 
Annual meeting, St. Louis, Mo. Clyde L. Hause, 2567 
W. Grand Blvd., Detroit, Mich 

March 23-25. American Society of Mechanical 
Engineers. Spring meeting, Houston, Tex. C. E. Davies, 
29 W. 39 St., New York, N. Y. 
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AS A SUBSTITUTE FOR COPPER 


Use General Plate Laminated Metals 
as a substitute for copper. General 
Plate silver on steel combinations make 
good, satisfactory electrical conductors 
or contacts. The solid silver surface, 
permanently bonded to the steel base, 
gives the conductivity you need—and 
the steel base adds strength and long 
life. Moreover, inasmuch as only a 
thin cladding of silver is used, costs are 
kept low. You can get this metal in 
strips, coils, wire or parts fabricated 
to your designs. 


——— 
General Plate Division 


of Metals & Controls Corporation 


FOR PROTECTION FROM CORROSION 


%& General Plate Company manufactures 


* 


laminated combinations of silver and 
various base metals that serve as the 
best and most economical protection 
from corrosion you can find. The silver 
surface gives the protection—and the 
base metal, less expensive than silver, 
not only keeps costs down, but adds 
workability, rigidity or strength, de- 
pending on base metal used. You can 
order this metal in flat stock coils or 
tubing with the silver cladding on one 
surface or both surfaces. 


7 ———— 


* 


* 


FOR EASIER ASSEMBLY 


General Plate Laminated Metals— 
by using a variety of base metals—can 
help reduce assembly costs in many 
ways. You can have base metals that 
are easily workable—or a base that is 
readily spot welded—or a_ solder 
coated base if necessary. General Plate 
Laminated Metals can be ordered in 
sizes and lengths that cut economically. 
Or—most important—you can_ get 
complete fabricated parts made to your 
specifications and ready for assembly 
as a unit. 


Metals and Controls Corporation Divisions manufacture the followigg products: Laminated & solid precious metals, 


electrical contacts—Solid and rolled plated precious metals in all forms 


Trufiex Thermostatic Bimetals. 


205 West Wacker Drive, Chicago, Illinois, 3217 North High Street, Columbus, Ohio 
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Introducing —_ 
ENDURETTE 


REG. U. S. PAT. OFF. 


New 1942 Line of 


VARNISHED CAMBRICS 
VARNISHED NYLONS 
SATURATED SLEEVINGS 
and FLEXIBLE TUBINGS 


ENDURETTE—a pioneer in the line of Oiled 
and Varnished Fabrics since 1929 — now turns its 
experience, personnel and NEW PLANT toward 
the manufacture of a quality line of fabrics for 
the Insulation Cloth Trades. 














































Our equipment consists of tower coating machines 
— the last word in design, efficiency and volume 
production — Our own Varnish Cooking Facili- 
ties for precision and uniformity control in formu- 
lations of Endurette Varnishes. 





You will find here an intelligent approach and 
quick action on your specific needs. We invite 
your inquiries. 


ENDURETTE CORPORATION 
OF AMERICA 


Manufacturers a Established 1929 


ENOURETTE 


CLIFFWOOD 


NEW JERSEY 


INSULATION 


MATAWAN 870 











EDISON AWARD TO DR. WHITEHEAD 


“For his contributions to the field of electrical engineering, his 
pioneering and development in the field of dielectric research, 
and his achievements in the advancement of engineering educa- 
tion” the Edison Medal for 1941 has been awarded to Dr. John 
Boswell Whitehead by the American Institute of Electrical En- 
gineers. The Edison Medal was founded by associates and 
friends of Thomas A. Edison, and is awarded annually by a com- 
mittee consisting of 24 members of the American Institute of 
Electrical Engineers for “meritorious achievement in electrical 
science, electrical engineering, or the electrical arts.’””’ Dr. White- 
head’s chief professional interest over many years has been in 
the field of experimental research, principally in the field of 
high voltage insulation of transmission lines, underground ca- 
bles, and electric power equipment. He is considered an out- 
standing authority in these fields. 


NEW PLANTS, EXPANSION 


Diceler Corporation has taken over the assets of the former 
Deissler Machine Company at Greenville, Pa., and will con- 
tinue with its present line of compressors and refrigeration 
equipment. 

General Electric Co. has acquired, for the production of 
war materials, a 25-year-old plant originally built at a cost of 
2,000,000 for the manufacture and repair of railrod equipment 
and heavy machine tools. 


REED HEADS OPM INDUSTRY BRANCHES 


Philip D. Reed, deputy director of the Materials Division, has 
been appointed as special assistant in charge of industrial 
branches of OPM. All industrial branches now in the Division 
of Civilian Supply and the Division of Purchases are being set 
up as independent units reporting directly to Mr. Knudsen and 
Mr. Hillman under administrative order 37. Chiefs of these 
branches will report to Mr. Reed as assistant. Mr. Reed is 
chairman of the board of the General Electric Company and 
has been connected with the OPM since its inception. 


INDEX TO A.S.T.M. STANDARDS 


Covering standard specifications, test methods, definitions, etc., 
etc., there are listed 1043 specifications and tests in numerical 
sequence of their serial designations in this new A.S.T.M. in- 
dex. All items are listed under appropriate key-words accord- 
ing to the particular subject they cover. Available from the 
American Society for Testing Materials, 260 So. Broad St. 
Philadelphia, Pa. 


NEW PRODUCTS IN INDUSTRIAL CONTROL 


“Although 1941 was a year in which defense and war production 
was uppermost, there were several significant new developments 
in industrial control during the year,’ E. H. Alexander, engi- 
neer, control division of General Electric Company, told a Phil- 
adelphia District meeting of the Association of Iron and Steel 
Engineers recently. New developments described were a high- 
voltage motor starter incorporating short-circuit protection by 
use of a new current limiting fuse, standardized system of motor 
control centers established to meet an increasing demand for 
centralized and group-assembled motor control equipment ca- 
pable of extreme flexibility both during and after installation, 
draw-out type motor control centers, motor starters for induc- 
tion and synchronous motors, control for special atmospheres, 
a new accelerating contactor, and new limit and master switches 
as well as several significant advances in resistance welding 
control which are already playing an important part in our 
war program. 

Mr. Alexander continued, in speaking of electronic control, 
“no longer are we able to be ‘isolationists’ and set apart the 
electron tube from its justly deserved place in industrial con- 
trol problems. In fact, in many modern equipments it is now 
the only “line of communication” between those tiny amounts 
of energy which tell of certain conditions existing in some 
process requiring control, and the brute-force conventional mag- 
netic control.” Greatly simplifying the measurement and con- 
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THE 
SPOT 


or place where Fiberglas* helps 
prevent motor from burning out. 


totally enclosed; 1 is open type. These particles were hot 


FIVE BUSHELS of white-hot metal particles daily shower 
from swing grinders towards the 3 driving motors. 2 are 







enough to burn out open-type motor’s insulation every 90 
days, until management of this Pittsburgh steel plant had it 
rewound with Fiberglas 9 months ago. No burnouts to date. 





Fiberglas helps steel plant in motor emergency 


OU COULDN’T FIND tougher work- 
Tee conditions for motors than a 
shower of burning metal particles 
and abrasive dust. 

And you couldn’t find a more dra- 
matic example of the way Fiberglas 
electrical insulation withstands pun- 
ishment than its performance in this 
Pittsburgh steel plant. 

Strange as it seems, here is a case 
where Fiberglas insulation enabled 
an open-type motor to perform vir- 
tually as well under tough conditions 
as a totally enclosed job. 

And while the ordinary practice 
would be to get a closed type motor, 
this emergency use of Fiberglas— 


—has saved this steel plant a long 
wait for a new motor. 

—has made it cheaper for the 
plant to rewind with Fiberglas 
than buy a new motor, and 


—has worked so well that the 

plant no longer has expensive 

breakdowns and production tie- 

ups on these swing grinders. 

But Fiberglas electrical insulation 
has other qualities, too, that make it 
valuable in other tough surround- 
ings. Take the problem of corrosive 
yapor in chemical plants. Time after 
time Fiberglas-insulated equipment 
has demonstrated its superiority 
here, too. Why? Because this insu- 
lation is not attacked by most acids. 

In addition, the individual glass 
fibers are inorganic and do not ab- 
sorb moisture. Where a motor must 
perform in high humidity, as for ex- 
ample in a dry kiln or a coal mine, 
the Fiberglas-insulated motor comes 
through with flying colors, saves 
hours of downtime for repairs, and 
many dollars of maintenance expense. 


If you are part of the “Arsenal of 
Democracy,” you may still get new 
equipment, Fiberglas insulated, from 
your motor manufacturer. Other- 
wise, for added protection against 
downtime during the present emer- 
gency, rewinding your present equip- 
ment with Fiberglas may help you 
avoid costly delays. Ask your elec- 
trical service repair shop. Owens- 
Corning Fiberglas Corporation, To- 
ledo, Ohio. In Canada, Fiberglas Can- 
ada, Ltd., Oshawa, Ontario. 


*T. M. Reg. U. S. Pat. Off. 


OWENS-CORNING 


FIBERGLAS 
























































There’s 


More to a Spring 


than you'd guess! 






SprING production is 
really a science at Muehl- 
hausen...and a trip through 
the plant is a revelation to 
any visitor. 

Incoming material, selected 
for each spring application, 
is inspected by magnafluxing 
and photomicrography... 
physical characteristics are 
checked on hardness, tensile 
and torsion machines. Pro- 
duction is handled by skilled 
craftsmen, using the latest 
types of automatic coiling, 
heat treating and precision 
grinding equipment. Exact- 
ing controls assure adher- 
ence to pre-determined 
specifications. 


Metallograph in Muehlhausen 
laboratories magnifies 3,000 
times to detect imperfection. 


Badia If 


Send us your spring prob- 
lem. Any size material from 
.004" to 2“ round; any type 
spring ... compression, ex- 
tension, torsion or flat. 
FREE! Send for this literature. 


@ New Die Spring Folder No. 42 
®@ National Defense Spring Bulletin 


Write to Muehlhausen Spring 
Corporation, 900 Michigan Ave., 
Logansport, Indiana. 


Increased spring life is ob- 
tained with modern shot blast- 
ing equipment. 


MUEHLHAUSEN 


SPRINGS 
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trol of heat energy, of speed as a function of some other means, 
and of positioning, or by amplifying signals to usable levels 
where conventional control can take over, the electron tube 
lends a helping hand in a_ noiseless, high-speed, inertia-less 
manner to those signals so weak as to be incapable of use by 
conventional control. A completely co-ordinated wide-range 
adjustable speed drive, using electron tubes as controlled recti- 
fiers, was described as marking a new high in the electronic 
field offering several features not previously provided. 


ABOUT PEOPLE YOU KNOW 


Charles G. Wallis has been named works manager of the 
Westinghouse Electric Elevator Co., Jersey City, N. J. He 
succeeds Ellis L. Spray, recently appointed manager of a new 
Westinghouse plant near Philadelphia. 

William M. Siesel will head the enlarged plant and ex 
panded production activities of Crolite custom-built ceramics at 
Henry L. Crowley & Co., Inc. Mr. Siesel formerly has been 
associated with the Elastic Stop Nut Corp. and Wright Aero 
nautical Corp., as well as engaging in consulting mechanical 
engineering. 

Edward E. Lewis has been elected to the position of vice 
president of the RCA Manufacturing Co. by the Board of 
Directors. In his new executive position, Mr. Lewis. will 
direct the activities of that company’s finance and accounts 
divisions and will continue in his former capacity as Director 
of the priorites division of RCA. 

Joseph C. Elliff and George L. Meyer have been elected 
vice-presidents of Stewart-Warner Corp. Mr. Elliff, who has 
been with Stewart-Warner Corp. for the last two years, will 
continue to serve as assistant general sales manager, at the 
same time assuming new responsibilities. Mr. Meyer, having 
been with *Stewart-Warner Corp. since the founding of the 
company, will continue in charge of the die casting plant in 
addition to his new duties. 

G. Frank D’Alelio has heen appointed chemist of the Gen 
eral Electric Plastics department, Pittsfield, Mass. In his new 
position, Dr. D’Alelio will be directly responsible for the direc- 
tion and supervision of the plastics department’s expanding 
laboratories and research activities in the five-plant set-up. 

Max W. Babb has been 
elected Chairman of the 
Board of Directors of Allis- 
Chalmers Mfg. Co., to suc- 
ceed the late General Otto 
H. Falk. W. C. Buchanan, 
a director and member of 
the Executive Committee, 
succeeds Mr. Babb as _ the 
president of Allis-Chalmers. 
Mr. Babb has been with the 
company since 1904, coming 
as its attorney, later becom- 
ing its vice-president and 
finally its president in 1932. 

George H. Woodard has been appointed manager of the 
new products division of the Westinghouse Electric & Mfg. 
Co. Continuing as executive assistant for the emergency prod- 
ucts division, he will direct development of new products. 

H. E. Grout has been appointed superintendent of the small 
motor division of the Westinghouse Electric & Mfg. Co., Lima, 
Ohio. Mr. Grout joined the company in 1925. 

William C. White, with the General Electric Co. since 1912, 
has been appointed director of the new electronic laboratory of 
that organization. 

©. A. Copp, vice-president of General Motors Sales Corp., 
will devote his entire time to directing Frigidaire’s extensive 
defense activities. P. M. Bratten, head of Frigidaire’s ap- 
pliance division, has been appointed general sales manager of 
the combined app:iance, commercial and air conditioning divi 
sions, assuming Mr. Copp’s former responsibilities. 





SUBCONTRACTING FOR DEFENSE 


A study prepared in the interest of stabilizing employment of 
potential interest to every manufacturer at present handling de- 
fense work as well as those who want to obtain such contracts. 


ELECTRICAL MANUFACTURING 





en 

1EW 
rec- 
ling 


een 
the 
llis- 


Dt with WIRE THAT 


nan, 


the 


1 the 
ming 
com- 
and 
932. 
t the 
M fg 
prod- 


small 
Lima, 


1912, 


ry ol 


COrD., 
ensive 
Ss ap- 
rer ot 
divi 


ent of 
ng de- 
tracts. 


RING FEBRUARY 


1942 


Bs WOULDN’T BURN 


POWER AND CONTROL CABLE HAVE THIS 


ine (rower ano ¢ A.V. C. MOTOR ers) 
TYPE OF INSULATION. 


Asbestos braid impregnated 
with heat, flame and mois- 
ture resisting compounds. 
Fireproof felted asbestos 
which acts as a heat-barrier 
against high ambient tem- 
peratures. 

Heat-sealed varnished cam 
bric for high dielectric 
strength and moisture resist 
ance 


Another felted asbestos wall 
which protects against con 
ductor-heating overloadsand 
copper-melting arcs 


A steel mill is no place for weak-kneed wire. Scorching heat 
and choking fumes keep biting away at the insulation with 
pulverizing effect. But manufacturers of roll table motors, 
cranes and other steel mill equipment don’t want break- 
downs chalked up against them—particularly those caused by 
wire failure. 

These manufacturers solve their problem by using permanent- 
ly insulated Rockbestos A. V. C. Motor Leads, Control and 
Power Cables—cables designed to stand up under heat, 
fumes, moisture, grease, oil and other severe steel mill 
conditions. 

Rockbestos research has resulted in the development of 
more than one hundred standard wires, cables and cords for 
severe operating conditions, but we are always ready to do 
our best on a new one if we can’t fill your needs. 


ROCKBESTOS 
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The service life of the best tool or appliance can be “sabotaged” 
by a flexible cord not suitable for the job, that quickly wears or 
fails. But matching the cord to the service is no problem—because 
Roebling offers 8 different types of rubber-jacketed flexible cords 
alone—each exactly suited to a specific type of service,—as out- 
lined below. 


SUPER QUALITY 
—60% RUBBER JACKET 


ROECORD TYPE S—For use in machine 
shops and out-of-doors where extra long 
life and resistance to moisture, abrasion, 
kinking, impact and tension are required. 
ROECORD TYPE SJ-—For pendant and 
light portable use in offices and similar 
places indoors where extra long life is 


desired. 
UNDERWRITERS GRADE 


ROEBLING TYPE S—Same services as 
Roecord Type S under ordinary conditions 
of moisture, abrasion, kinking, impact and 
tension. 

ROEBLING TYPE SJ—Two types—con- 
stant service, similar to Roecord SJ but 
for less severe service; and stationary ser- 
vice—a less flexible cord for equipment 
which is seldom moved. 


SPECIAL APPLICATION CORDS 


ROILCORD TYPE SO-A heavy duty 
flexible cord with Neoprene jacket for use 
on screw machines and where there is con- 
siderable exposure to oils, acids or sunlight. 
ROILCORD TYPE SJO-Same as Roil- 
cord Type SO except this is for less severe 
service. 


LIGHTER SERVICE CORDS 


ROEBLING POSJ — Parallel cord with 
separate rubber sheath—for lamps, clocks, 


radios, refrigerators, etc. 


ROEBLING TWIN- 
ROEBLING 


SPLIT, N.E.C. — Parallel 
cord with combined insula- 

ee 

JOHN A. ROEBLING'S SONS COMPANY 


tion and jacket—for lamps, 
TRENTON, NEW JERSEY ce 

















clocks, radios, etc. 


inches in Principal Cities 














An outline based on the practices of 28 companies, including 
concerns that have been outstandingly successful in each field, 
presenting the methods of meeting the problem of both primary 
contracting and subcontracting. Discussed is subcontracting, its 
advantages and objections; how to secure a prime contract; or- 
ganizing subcontract work; selecting work to be farmed out; 
how prime contractors select subcontractors; how to secure a 
subcontract ; assistance given subcontractors; production control 
and bases for pricing subcontract work. Procurable from the 


Metropolitan Life Insurance Co., One Madison Ave., New 
York, N. x. 
APPLIANCE SALES DROPPING 

Refrigerators. Domestic household unit sales (Nema) 


dropped in November to 85,597 from 132,972 in October, or 
35 per cent. This year’s November sales still exceeded those 
of November, 1940, by 15 per cent, those sales amounting to 
74,233. Comparing the sales for the eleven month period in 
1941 which were 3,210,034 with those for the same period in 
1940, 2,421,390, indicates a gain of 32 per cent. 

Electric Ranges. Nema statistics show the sales of elec- 
tric ranges to be 38,350 for November, 1941. This is 51 per 
cent above the 25,248 sold in November, 1940. A drop of 31 
per cent occurred in November from the sales in October which 
totaled 55,775. Sales for the first 11 months of 1941 were 
635,154 compared with those for the same period in 1940, 379,- 
613, up 66 per cent. 

Vacuum Cleaners. Sales of vacuum cleaners dropped 13 
per cent in November from those on November, 1940 (130,985 
and 151,685, respectively) and were 12 per cent lower than 
those of October, 1941, which were 148,920. Sales for the 
period from January to November, inclusive, of this year to- 
taled 1,989,888 as compared with 1,582,132 for the same period 
in 1940 or up 25 per cent. Figures given by Vacuum Cleaner 
Manufacturers Association. 

Oil Burners. A drop of 30 per cent was shown by statis- 
tics of the Department of Commerce for shipments of oil burn- 
ers in November, 1941, as compared with October, 21,766 and 
31,414, respectively. Shipments for November, 1940, were 
24,199, exceeding those of this year by 10 per cent. Total ship- 
ments for first 11 month period in 1941 were 281,907, 13 per 
cent higher than the 247,697 for same period in 1940. 

Mechanical Stokers. November sales totaled 10,877, down 
53 per cent from those of October, 23,289. November sales for 
1941 were 12 per cent lower than those for November, 1940, 
which totaled 11,017. Sales for the first 11 months in 1941 
totaled 183,796, 25 per cent above the 146,243 total sales for 
the same period in 1940, according to statistics of Department 
of Commerce. 

Help for Small Business. A plan, drafted and submitted 
to the Supply, Priorities and Allocations Board for approval, 
by Floyd Odlum, director of the contract distribution division 
of OPM, would allocate 1 per cent of all available raw mate- 
rials in 1942 to the help of the smaller industries to maintain a 
living basis. Odlum urges that one agency “entirely apart 
from OPM should be charged with the responsibility of look- 
ing after small business.” 


FOR A MATERIALS INVENTORY 


Announcement is expected shortly of the creation of a joint 
Materials Coordination Board of the United States, Great Brit- 
ain and Canada. Work of the board would be to take stock of 
strategic raw materials on a world basis. Later it would be 
expected to have procurement and allocation functions, based 
on its survey. 


APPLIANCE MANUFACTURING CUT 


Sharp curtailment in the production of washing machines, vac- 
uum cleaners, refrigerators and similar consumer durable goods 
rather than complete suspension of such manufacturing is prob- 
able, according to Leon Henderson, head of the Office of Civil- 
ian Supply. 

Westinghouse Electric & Mfg. Co. has announced a reduc- 
tion in its 1942 line of refrigerators to six models from the 15 
in its 1941 line. The new line will contain 92 per cent less 
aluminum. 
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Engineers and designers will find particular 
interest in the many ways in which porcelain 
is taking its rightful place in war-effort work. 
Where certain basic requirements are essen- 
























“ tial, porcelain will do the job. 
or If you are not already specifying porcelain 
mt insulation for your electrical requirements, 
ed now is an opportune time to investigate its 
al, numerous, dependable characteristics. Porce- 
pt lain’s ability to stand up under extreme op- 
1a erating conditions, makes it particularly de- 
i sirable at this time when men and machines 
are being strained to their utmost. 
REMEMBER — “PORCELAIN, EARTH'S 
- MATERIALS TURNED BACK TO ROCK” 
‘te 
ised 


Sponsored by the following members of the 
SPECIAL ELECTRICAL PORCELAIN SECTION 


NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 





Check the characteristics in the 

V above table. You will find a 
combination which may offer the solu- 
tion to your insulation problems. 
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Briefly reviewed, on this and the following 
page, are recently published sources of de- 
scriptive and technical information as offered 
by various suppliers of essential materials 
electrical and mechanical parts, equipment, 


motors, drives, controls, finishes, etc., for in- 


tegration within complete products. 


THREE FHP MOTORS. Details of the construction 


of a well-planned line of single phase, dc. and small: polyphase 
motors. Included are various repulsion-start-induction, repulsion- 
induction, capacitor-start, split-phase, direct-current and _ small 
polyphase motors, also fan and explosion-proof motors. Wagner 
Electric Corp., 6400 Plymouth Ave., St. Louis, Mo. 


SELF-LUBRICATING BEARING. Bearing data 


for plain bearings, bushings and spherical bearings. Decimal 
equivalent chart and progressive size listing for a complete line, 
together with suggestions for installation and specification-for-per- 
formance aids. Self-lubricating principle of these bearings also 
given and description of new laminated type of bearing. Johnson 
Bronze Co., New Castle, Pa. 


RIGID AND FLEXIBLE PLASTICS. = Complete 


data and information of the various sheet forms produced from 
the copolymer group of vinyl resins. Descriptions given of the 
unplasticized sheets, and plasticized sheeting, film, or plastic fab- 
ric. Each discussed as to available forms, sizes, thicknesses, colors 
and finishes, characteristics, properties, and present uses. Bake- 


lite Corp., 30 E. 42 St., New York, N. Y. 


ELECTRIC FURNACE BRAZING. How to cut 


production cost of metal parts with indications of percentage sav- 
ings, over drawing, casting, machining, drop forging and seam 
welding for typical metal parts using these processes. Electric 
furnace brazing, why it is used, and how it works. Requirements 
for covering materials, metals, preparation, atmosphere, and fur- 
nace equipment. ‘Tabulations include all the dimensional and 
operating data for roller hearth, conveyor belt, and batch type 
copper-brazing furnaces. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


NEEDLE AND BALL BEARINGS. Especial- 


ly adaptable for aircraft construction. Data on these bearings 
cover types, capacity calculations, inspection, installation, and cor- 
rosion resistance factors. Catalog is divided into four parts listing 
specifications and load ratings for each type of bearing. Tor- 
rington Mfg. Co., Torrington, Conn. 


IMPULSE-SEQUENCE CYCLE CONTROL- 


LER. Designed to give extremely accurate timing. How it 
works, its greater accuracy, timing discs and types offered as well 
as specific applications. Included are tables of standard sizes. 
Bristol Co., Bridge and Naugatuck Sts., Waterbury, Conn. 


LOCKNUTS. The principle as to the exclusive, double 


locking action of these nuts is given in addition to indicated ad- 
vantages, such as: low cost, fast assembly, small space, light 
weight and security against vibration. Included also are instruc- 
tions on how to apply and where to use these nuts, as well as 
tables of dimensions, materials and finishes. Palnut Co., 65 
Condier St., Irvington, New Jersey. 


Engineers, designers and executives to whom 
EtectricAL MANUFACTURING is made available 
each month under the controlled circulation 
policy of The Gage Publishing Company are 
invited to forward requests for copies of those 
bulletins of interest to them, directly to the 
manufacturer, at the address indicated. 


FACTS ON FINISHES. Convenient file folder on fin- 


ishes which meet various U. S. Government specifications. How 
and where they may be applied. Enables the manufacturer not 
heretofore familiar with these specifications to figure his unit costs 
accurately and establish the most efficient production schedule in 
keeping with his particular equipment. Roxalin Flexible Lac- 


quer Co., 800 Magnolia Ave., Elizabeth, N. J. 


AUTOMATIC CONTROLLERS. Modern industrial 


processes improved through lower production costs, increased 
throughputs and improved quality of product. This easily ‘-read 
bulletin tells how, why, when and where these controllers and 
their electrical accessories can be used. Schematic diagrams show 
the principles of operation, mechanism, non-bleed booster pilot, 
etc. Brown Instrument Co., 4494 Wayne Ave., Philadel- 
phia, Pa. 


NON-FERROUS, STAINLESS FASTENINGS. 


Complete line of fastenings including brass, bronze, stainless bolts, 
nuts, screws, washers, rivets and accessories, as well as special 
fastenings made to order. Also given are tables of standard 
dimensions, weights, chemical and physical properties, etc. H. M. 


Harper Co., 2620 Fletcher St., Chicago, Ill. 


PLASTICS FABRICATION. Details of the methods 


adopted in fabricating plants in machining and forming clear, 
transparent, plastic sheets with suggestions regarding some alter- 
nate methods. Gives accepted tolerances on many. operations and 
explains many of the limitations in fabricating the material. Rohm 


& Haas Co., Inc., 222 W. Washington Sq., Philadelphia, Pa. 
MACHINE TOOL DRIVES. Examples of the mod- 


ernization of already installed equipment to obtain more efficient, 
economical production with listed advantages of a line of mod- 
ernizing auxiliary drives. Also table giving size of machine and 
motors required for each size, rpm. of pulley, maximum width of 
cone pulley as well as diameter of pulley. Mentioned, too, are 
speed reducers, bench lathe drives and flexible couplings. Cull- 
man Wheel Co., 1344-54 Altgeld St., Chicago, III. 


MICA CAPACITORS. Devoted exclusively to illustra- 


tion and description of mica capacitors, this catalog includes in- 
formation on standard and special receiving types, transmitting 
types, standard and special types of silver-mica capacitors as well 
as capacity markings, voltage and tolerance. Diagrams and tables 
included for each specific type. Solar Manufacturing Corp., 
Bayonne, N. J. 


MOTOR CONTROL. Control over rpm. from zero to 


basic speed or above obtainable with no other starter or switch 
necessary. High efficiency with low cost. Delivers constant dc. 
to shunt field to maintain torque, while armature voltage can be 
changed to any value without wave form distortion. Obtainable 
from 1% to 200 hp., any voltage. Electron Equipment Corp., 
Palm Springs, Cal. 
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FOR AMMONIA 
VAPOR PRINTS 










VAPO PAPER WWAISRS through the Printing, Machine 


When there’s a hustle on for prints, Vapo-paper comes up fast with an impression 
as crisply clean and brightly etched as a new dime. New Vapo-paper emulsion gives 
you the intense contrast—the background clear white—fine or heavy lines sharp and 
double-edged—and the solids deep-dyed in Post red or blue. Another new feature, 


Vapo-paper body stock makes extra-tough prints for hard usage. Two speeds available 
— regular and fast. 


tilting GET YOUR FREE TRIAL NOW 


Yop At our expense, prove to yourself the superiority of Vapo- 

o, paper. At the right is the name of your Post man. ’Phone him 
for your free trial supply of the new, improved Vapo-paper. 
Or send for your supply direct to The Frederick Post 
Company, Box 803, Chicago, Illinois. 

In making your request please include the following 

information. 

@ Are you equipped to produce dry developed prints? 

@ Would you prefer regular or fast, blue line or red 
line Vapo-paper? 
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NATIONWIDE 
NETWORK OF 
POST pEALERS 


Atlanta—Georgia Blue Print Co. 

Birmingham—James A. Head, 
Inc. 

Boston—Boston Blue Print Co 

Buffalo—Buffalo Blue Print Co 

Chicago—Frederick Post Co. 

Cincinnati—Queen City Blue 
Print Co. 

Cleveland—The City Blue 
Printing Co. 

Dallas—The Rush Co. 

Dayton--Gem City Blue Print & 
Supply Co. 

Denver—W. H. Kistler 

Stationery Co. 

Detroit—-Frederick Post Co 

Fort Wayne—Fort Wayne Blue 
Print & Supply Co. 

Fort Worth—Majestic Reproduc- 
tion Co. 

Houston—Gulf Blue Print Co. 

Indianapolis—Indianapolis Blue 
Print & Litho Co. 

Sacksonville—A. R. Cogswell 

Karsas City—Western Blue 
Print Co. 

Knoxville—Sehorn & Kennedy 

Los Angeles—McKinney Blue 
Print Co. 

Memphis--Wray Williams Blue 
Print Co. 

Milwavkee—Frederick Post Co. 
of Wis. 

New Orleans—Southern Blue 
Print Co. 

York—John R. Cassell Co., 
ne. 

Oklahoma City—The A & E 
Equipment Co. 

Omaha—Standard Blue Print Co. 

Philadephia—Philadelphia Blue 
Print Co. 

Pittsburgh—American Blue 
Printing Co. 

Portland—J. K. Gill Co. 

St. Louis—Service Blue Print 
& Photo Copy Co. 

Salt Lake City—Salt Lake Blue 
Print & Supply Co. 

Seattle—Kuker- Ranken, Inc. 

Tampa—Office Equipment 
Company 

Toledo—Toledo Blue Print & 
Paper Co. 

Tulsa—Triangle Blue Print & 
Supply Co. 

Washington, D. C.—R. E. 
MacMichael 

Wichita—City Blue Print Co. 


SENSITIZED PRODUCTS 


JUST PHONE OR WRITE 
YOUR NEAREST POST MAN 
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ECAUSE your modern manutacturing methods demand new high 
B standards in Dependability, Accuracy and Styling, DeJur-Amsco 
is ready to meet them wherever electrical meters are used. 

DeJur Dependability is assured under all operating conditions, because 
twenty years of precision manufacturing experience stands behind the 
name DeJur-Amsco. Meter Accuracy, that safeguards your equipment 
and meets the exacting requirements of your customers, is a w atchword 
with DeJur-Amsco — always maintained within close tolerances by 
precise laboratory methods of control. You will also find DeJur-Amsco 
design and production facilities are geared to flexibility in Styling. 
Whatever your meter requirements—whether industrial, elec- 


trical or if you have an instrument problem, write or wire 
Dept. EMS1 today. New Catalog 1-21 now available. 


2 JuR Amsco (ORPoRAtiON 


a) 














OVER 45,000 
Ta tH a 
IN STOCK... 


Send blueprints or spec- 
ifications for quotations; 
you assume no. obili- 
gation. 


N ADEQUATE STOCK consisting of over two 

thousand types and dimensions, all embodying 
the engineering experience and research of CULLMAN'S 
many years in the field. Sprockets to fill special require- 
ments can be produced with accuracy and precision at 
low cost. Roller, block and high speed silent chains are 
carried in large inventories. Write today for the new 
CULLMAN Sprocket Catalog E. 


CULLMAN WHEEL COMPANY 


1352-E ALTGELD ST. CHICAGO, ILL. 














TEMPERATURE CONTROLS. Designed to pro- 


vide a convenient, condensed listing of the principal items of 
equipment manufactured by this company. Typical scale ranges, 
proportioning capacitrols and potentiotrols, specification and pos- 
sible applications with diagrams and illustrations. Included are 
capacitrols, flam-otrols, heat-eyes, lead wire, limitrols, potentio- 
meters, pressure controllers and indicators, program controls, pyro- 
meters, rheotrols, thermometers and switches. Wheelco Instru- 


ment Co., 847 W. Harrison St., Chicago, III. 


DIE SPRINGS. Helical, compression springs for high speed, 


regular speed and heavy duty presses. Full data for various rod 
and hole sizes cover: free lengths, rate per ' in. deflection, safe 
deflection, solid heights and capacity at solid heights. Muehl- 
hausen Spring Corp., Longansport, Ind. 


MOLDING COMPOUNDS. Manufacturing, molding, 


uses, fillers and related properties of a thermo-setting plastic com- 
pound based on phenolic resin. Characterized by inherent color 
and finish, resistance to heat, and broad adaptability in design. 


Monsanto Chemical Co., Plastics Div., Springfield, Mass. 


CAPACITORS. Complete line of dry electrolytic capaci- 


tors, wet electrolytic, tubular paper, metal shell cased paper, and 
replacement paper capacitors as well as auto radio, transmitting, 
receiving capacitor, and interference filters described in detail with 
complete tables covering capacity, size, voltage, etc., on each type. 


Cornell-Dubilier Electric Corp., So. Plainfield, N. J. 


MIDGET PUMPS. Construction, priming and control, 


specifications, performance, alloys and voltages included with list 
of various types of pumps and general data. These pumps, be- 
cause of their compact design and performance in comparizon with 
size are adaptable to any application where space and portability 
are factors. Eastern Engineering Co., 45 Fox St., New 
Haven, Conn. 


ABOUT PATENTS. Authoritative review of the broad 


general principles of patent law written by patent attorneys 
and engineers for the lay mind. Included are chapters covering 
such subjects as basic patent considerations, the importance of the 
drawing, specification and claims in evaluation of patents; patent 
fallacies, the protection of new inventions, the safeguarding of 
inventors’ rights, importance of determining the original inventor, 
joint inventorship, whether or not to shroud an» invention in se- 
crecy, public or experimental uses of inventions, the effect on 
product sales of an invention prior to patenting and the trend and 
development of American patent law and of compulsory patent 


licensing. Allis-Chalmers Mfg. Co., M:lwaukee, Wis. 


SYNTHETIC RUBBERS. What it is and what it will 


do. Comparison with natural rubber. Specific properties, such as 
no deterioration in storage, no re-education of personnel, no spe- 
cial materials, no special machinery, high tensile strength, excel- 
lent abrasion resistance and resistance to light, heat and cold are 
dealt with. Having a specific gravity of 1.00, it qualifies for 
more production per pound than most other synthetics. Hycar 
Chemical Company, Akron, Ohio. 


CORROSION DETERENT. When surface stability, 


greater tensile strength and improved physical properties are need- 
ed in metals and alloys, indium may be specified. Full details of 
history, availability as a commercial metal, use and advantages as 
an alloy with non-ferrous metals and suggested uses in process in- 
dustries. Indium Corp. of America, 60 E. 42 St, New 
York, N. Y. 


STRAIN RELIEFS. Three basic types, all metal, click- 


on, and insulated, for specification on electrical appliances or ma- 
chines subjected to severe handling or constant moving about. 
Requiring no special tools for installation, being particularly well 
adapted to mass production and offering permanent service values, 
these devices prevent loosening of contacts at terminals through 
pull or twist and protect the attachment cord at the end. With- 
stand pulls up to 100 lbs. George Walker Company, 118 
Amsterdam Ave., Passaic, N. J. 
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What is ArmaSteel? 


ArmaSteel is a cast ferrous metal, pro- 
duced, under strict technical control, 
in a wide range of physical properties 
adapting it to the exacting requirements 
of specific applications. Among its prop- 
erties are high yield strength, compa- 
rable with that of steel forgings in the 
1035-1050 range (any specified vield 
strength up to 90,000 Ib. per sq. in. can 
be attained); good fatigue properties; 
excellent wear resistance: high harden- 
ability rating, with ready response to 
localized hardening; good damping 
characteristics; ability to take a fine 
machined finish. . . . As compared with 
steel bar stock and drop forgings of equal 
Brinell hardness, ArmaSteel possesses 
10 to 30 per cent better machinability, 
resulting in a 20 to 100 per cent increase 
in finished parts per tool grind. Up to 
50 per cent in man-hours of machining 
time are being saved where ArmaSteel 
castings have replaced forgings. ...Arma- 
Steel can be produced in any desired 
strength over a wide range of hardness, 
the most commonly used commercial 
ranges being 197-241 and 163-207 Brinell. 


ArmaSteel 


@ speeds production 
@ reduces costs 
@ improves the product 


Long before there was any need to conserve 
high-grade steel and aluminum for defense 
and victory, ArmaSteel castings found ready 
acceptance in the automotive and appliance 
industries—not just as a substitute for steel 
forgings and aluminum castings, but as a 
superior material in many respects. These 
industries adopted ArmaSteel on its own 
merits, to improve their products, to speed 
production and to reduce costs, in the man- 
ufacture of such parts as: 


Heavy-Duty Diesel Pistons. ..Camshafts 

-..- Shifter Forks .. . Universal Joint 

Yokes ... Transmission Gears ... Valve 

Roeker Arms... Refrigerator Crank- 
shafts and Connecting Rods 


Today ArmaSteel offers a ready solution of 
problems arising from the scarcity of steel 
forgings and non-ferrous metals ... not to 
be used as a temporary expedient, but per- 
manently... not at the expense of increased 
costs or lowered output, but to lower costs 
and increase production. Already it has 
solved scarce-metals problems in the manu- 
facture of passenger car and truck pistons 
and automotive camshafts. 


Behind the name ArmaSteel stands an 
organization that has been in the foundry 
industry for 23 years and now operates the 
largest foundry of its kind in the world. 
We are equipped to supply ArmaSteel cast- 
ings in any quantity—from a few for experi- 
mental purposes, to hundreds of thousands 
for production use. 


To those interested in investigating the 
possibilities of ArmaSteel, we offer all our 
laboratory resources, our technical knowl- 
edge and our practical foundry experience. 


Saginaw Malleable Iron Division 


General Motors Corporation, Saginaw, Michigan 
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small idols 


The CURTISS-WRIGHT CORPORATION 

harnesses tremendous, irresistible forces to drive mod- 
ern aircraft. Yet like the colossal genii of Arabian folk- 
lore whose obedience was commanded by pressure on 
some enchanted jewel—so are their modern counter- 
parts leashed by pressure ata single, all-important point! 
The pitch for the powerful thrust of Curtiss Electric 
Propellers is controlled by a Proportional Type Gov- 
ernor of which an essential part is the safety switch 
assembly pictured above. In this, the tiny all-important 
contact points are supplied by Callite Tungsten — 
grandly eloquent evidence of the dependable 
uniformity of Callite precision production. 
Here, once again, as this series of advertisements dem- 
onstrates, great responsibilities rest upon the unfailing 
stamina of Callite contacts. Callite Tungsten Corp., 
547-39th Street, Union City, N. J. Branches: Chicago, 
Cleveland. Cable: ‘‘Callites.”’ 


D  cimun CALLITE 
CONTACTS 


If your breaker point requirements are severe or unusual, 
whether for screws, rivets, composites, inlays or special forms— 
in tungsten, molybdenum, silver, platinum, palladium, or alloy 
combinations of these metals, let’s get together. Callite service ts 
on near-to-normal schedules. 





DEPT. L LITTLE FALLS, NEW JERSEY 





MICRO-PROCESSED 
oe 


BERYLLIUM COPPER 


FLAT SPRINGS 


CLOSER TOLERANCES — LONGER LIFE 
SAVE ON ASSEMBLY AND SERVICE COSTS 


Fiat springs that don’t need adjusting 
in the assembly line or in sérvice; with 
closer tolerances*, high strength, and greater 
electrical conductivity—that’s what you 
get with I-S Micro-Processed Beryllium 
Copper Springs 
Special heat treating for desired qualities 

freedom from drift, better abrasion resist- 
ance, etc. Every standard or custom fiat- 
spring requirement can be met by Instrument 
Specialties—pioneers in beryllium copper 
flat-spring manufacturing technique 
Special forming equipment produces small 
or large orders economically in intricate 
or simple shapes or forms 





I-S Beryllium Copper Springs are processed 
to correct size and shape. They hold that 
size and shape indefinitely in service 
InSist on I-S. Beryllium Copper Springs 

* Tolerances: angles within + !/2° on bends, 
flatness within .005 per inch of length 


Send drawings or specifications for quota- 
tion. Write today for new Bulletin No. 4 





BERYLLIUM COPPER SPRINGS 


INSTRUMENT SPECIALTIES CO., INC. 






MONARCH SPECIAL MOLDED AND EXTRUDED 
SYNTHETIC RUBBER PACKING AND PARTS 





tht Oty ENEMIES 


New Resistance to 
Oils, Acids, Aging, etc. 


Take the case of the _ illustrated 
pump packings developed by Mon- 
arch. Formerly no material could 
long withstand the attack of oil 
and the ensuing difficulties. Now, 
troubles are over — Monarch tech- 
nicians produced a special formula 
synthetic rubber molded packing 
that can “take it’. Perhaps your special rubber parts 
problem could be more satisfactorily solved by switching 
to an individually formulated synthetic. Call on Monarch 
now—free development service and modern quantity pro- 
duction facilities make it a speedy, economical source. 
Availability limited to priorities. 
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SEND FOR COMPLETE INFORMATION 
TODAY! WRITE MECHANICAL DIVISION 


THE MONARCH RUBBER CO. 
CE c ee ee 


Rubber Goods Manufacturers for Over 25 Years 


ELECTRICAL MANUFACTURING 








AlR Be. 


!” A] RISTCCRAT 


Quiet Propeller Fan Blades 


TRADE MARK REGIS 








VEN at the farthest outposts, our 





armed forces are assured first class 








meals through the efficiency of modern 





refrigeration and Airistocrat quiet pro- 
Cc 





peller fan blades. 





Unit coolers made by the Bush Manu- 





facturing Company of Hartford, Connec- 





ticut, have been shipped to Bermuda, 





Guiana, Wake Island and other bases to 





do the vital job of food preservation. 





Torrington fan blades are in every one, 








to circulate the cold air evenly through- 





out the storage room. A fan for forced 





circulation makes possible a smaller unit. 





The everyday products in which Airistocrat 
blades and Airotor blower wheels have be- 
come so familiar, will temporarily be fewer. 
But in engineering departments, laboratories, 


¢. development conferences, plans will be made 
ed for new. finer products for civilian comfort 
ot and convenience, when the axis is “out.” 

u 

oil For every air impeller now manufactured 
Ww, n ‘ P » 

it by Torrington, there is available complete, 
ae dependable, guaranteed performance data. 
arts Available upon request, it can be very help- 
ing : : P ed , 
oh ful in designing new products, or redesigning 
= and improving today’s products 

ae anc proving today’s products. 





iw © ik kk UW GTO 


MANUFACTURING COMPANY, TORRINGTON, CONN. 
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OF RESISTORS AND RHEOSTATS 


We Are Specialists 
of Over 16 Years Experience 


Ingenuity of design, painstaking care in manu- 
facturing and sturdy construction have built our 
business to the point where more and more new 
customers call us in to discuss their require- 
ments, and to work out with them the most 
efficient and economical means of handling 
their needs. 

In addition to our regular stock of a full line 
of vitreous enameled resistors and rheostats, 
we carry a large stock of component parts for 
immediate custom-made jobs for unusual condi- 


tions of service. 


May we consult with you 
on your next order? 





HARDWICK, HINDLE-Inc. 


oF EXCEPTIONAL WA 
OUALITY 


DAVIS-MADE for greater power. 








NEWARK, [ 
N.J.,U.S.A. J 
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Resistors * Rheostats * Radio Frequency Reactors 
Power Line Chokes °¢ _ Line Voltage Reducers 


Custom-made resistance devices of all types 





547 W. FULTON ST. 
COILS FOR EVERY ELECTRICAL PURPOSE 


Aerovox pioneered 
high - capacity 


starting. 


starting 
daily use. 


paper capacitors 
motor - starting, 
factor correction 
other needs. 
















the 


electro- 
lytic capacitor for motor- 


Aerovox has supplied the 
major part of all motor- 
capacitors 


in 


Aerovox also offers you 
oil-filled capacitors and 


for 


power- 
and 





Get Your Copy... 


@ Here’s the combined manual and catalog on motor 
capacitors. Just the practical data you need — dia- 
grams, charts, formulae, plus complete and handy 
listings of all standard capacitor-start motors and their 
capacitor requirements. Handy cross-index of Aerovox 
types and motor manufacturers’ part numbers. @ 
Write for your copy. @ Submit that capacitor problem 
for engineering aid, recommendations, quotations. 


WHEN PEACE COMES! 


Ten-fold increase in production of motors, 
motor-generators and converters for war require- 


ments has enabled ESCO engineers to greatly 
improve production methods and motor designs. 


The resultant advantages will be yours when 
peace comes! 


ELECTRIC SPECIALTY CO. 


213 SOUTH STREET, STAMFORD, CONN. 


S” 
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pendability and lower unit cost. 
for volume production. 


Send B/P or sample for prices. 


DEAN W.DAVIS & CO. thes 


CHICAGO, 
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Facilities 
Prompt Deliveries. 
Built to your specifications. Write for catalog. 


ELECTRICAL MANUFACTURING 
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... design Counting Devices 
into the machines you build 


America’s war industry needs machines it can count 
on...machines that keep a visual check on their 
own productive efficiency...so that industry can 
deliver more bombers, and the bombers can deliver 
more eggs to the Axis. 

Help your customers to increase their war produc- 
tion. Give them machines with built-in Veeder- 
Root Counting Devices that help to spot and 


correct waste, under-production and mechanical ine- 
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fciencies ... help to speed up the whole plant and 
keep work-schedules right on the button. When 
your customers count on Veeder-Root, they can 


make their work count more effectively toward Victory. 


VEEDER-ROOT INC. 


HARTFORD, CONN., U.S.A. 


OFFICES IN Boston, Chicago, Cincinnati, Cleveland, Detroit, Greenville, §. C., Los 
Angeles, New York, Philadelphia, Pittsburgh, St. Louis, San Francisco, Montreal. 
Buenos Aires, Mexico City, London, Shanghai, Melbourne. In England: Veeder-Root 
Ltd., (New address on request.) In Canada: Veeder-Root of Canadz, Ltd., Montreal 
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WHAT THE KURZ-KASCH 


| Zt 
“PLASTICS ROUND-TABLE” 


CAN DO 


@ The Kurz-Kasch Plastics Round-table is 
a group of specialists—in design, materials 
selection, tool-up, and production — men 
whose combined skills are applied to all 
problems submitted to us. This “confer- 
ence” method provides an/‘interchange of 


FOR YOU RIGHT NOW! 


knowledge and ideas, suggests time, 
money, and material-saving short-cuts, 
helps you get the most — for the least — 
from plastics. Right now, the Kurz-Kasch 
Round-table can help you simplify product 
designs, conserve materials, and make 








plastics count most in the big job ahead. 


Versatile materials in peace, plas- 
tics, have become vital in war. In 
the face of a national emergency, 
we urge you to help us and other 
molders restrict the use of plastics to 
applications essential to the aims 
of our government and consistent 
with the national welfare. 


cau KURZ-KASCH 


Kurz-Kasch, Inc., 1417 South Broadway, Dayton, Ohio @ Branch Sales 
Offices: New York, Chicago, Detroit, Los Angeles, Dallas, St. Louis, 
Toronto. Canada @ Export Office: 89 Broad Street, New York City. 





THE “CHESS GAME” IS ON! 


ILITARY success is now a matter of right 

moves — not merely in field strategy but in 
putting together every piece of equipment that 
goes to the front. If your Defense product requires 
springs or screw machine parts, ‘“‘balance’’ out its 
quality with ‘‘Peck’’ experience . . . then you'll 
know where you stand when you make delivery. 
Peck Service dates from World War |! Send us 


your specifications for estimate. 


PECK SPRINGS 
AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
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For NON-STOP SOLDERING... 
here’s the TIP that can take it! 





STANLEY’S ARMOR CLAD TIPS 


Use it round-the-clock — keep it going on your 
toughest soldering jobs! The Stanley Armor Clad 
Tip will take it and be ready for more! A special 
metal coating protects the high-conductivity cop- 
per body and prevents corrosion and wear. Gives 
many times the service of a plain copper tip. 
Holds its shape — saves time wasted in reshaping. 
Can be readily tinned. Made in both screw and 
plug types. 


Y | <e@ 
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STANLEY ELECTRIC SOLDERING IRONS 


back up the Armor Clad Tips in long, carefree 
service under the severest conditions. Solid copper 
... hermetically sealed heads .. . adjustable 
length, cool hardwood handles...cord strain 
relief ... these are just a few of the features that 
make them the choice of experts. 


cores 


Twelve sizes; from 52 watts to 435 watts. “Expert 


Soldering” is a booklet packed full of 
; ‘ : [ STANLEY ] 
usefulinformation. Send for a copy. (seen) 





STANLEY TOOLS 


DIVISION OF THE STANLEY WORKS 


NEW BRITAIN, CONN., U. S. A. 
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SERVICE THRO 
253 SELECTED 
STRIBUTORS 





Mallory makes it easy for you to get essential 
electronic parts . . . the ones you need for: 


@ Test or experimental work in your engi- 
neering department, research laboratories, 
pilot plants or proving grounds. 


@ Replacements in plant equipment. 


@ Efficient operation of some device you plan 
to put into production. 


Distributors carefully selected by Mallory —253 
of them—are ready to serve you promptly . These 
conveniently located Mallory Distributors keep 
adequate warehouse stocks. Their representatives 









Write today for free cata- 
log covering entire line 
of Mallory 


Precision Products. 


Approved 





You Can Put Your Finger On Parts 
Like These At Your Mallory Distributor 









are well trained and able to help solve your prob- 
lems. Want a rectifier? Condenser? Resistor ? 
Switch? Electronic hardware? Your Mallory Dis- 
tributor is the man to see. 


For handy reference, youll want the Mallory 
catalog . . . perhaps several copies for members of 
your organization. This catalog gives terse, factual 
information on Mallory parts used in the aero- 
nautical, automotive, electrical, geophysical, radio 
and other industries. Use this catalog as your 
buying guide...depend on your Mallory Dis- 
callin as your supplier... for your industrial 


electronic needs. 


P. R. MALLORY & CO., Inc. 
INDIANAPOLIS INDIANA 
Cable Address—PELMALLO 
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The three tiny hearing aid transformers 
shown at the right have many defense 
applications They are illustrated ap- 
proximately one-third actual size 


For Your 


Masa aa 


any eW LAI) 


TANCOR transformers are giving a 
good account of themselves in today’s 
defense program. This is only natural 
because Stancor’s plant facilities and 
personnel are long accustomed to the 
manufacture of special transformers to 


customers’ exacting requirements. 


Whether you are making communication 
equipment, public address systems or any 
other electronic apparatus requiring the 
use of transformers or reactors, regardless 
of how stringent the specifications may be 
Stancor will be pleased to assist you with 


your problem. 


Illustrated above are some of the various 
types of special mountings made to cus- 


tomers’ specifications. 


WRITE US FOR ASSISTANCE WITH 
YOUR SPECIFIC PROBLEMS 


* CORPORATION e 
1500 NORTH HALSTED STREET... CHICAGO 



























2650 W. MEDILL AVE. 





Gear S pe .cialties 


SPURS — SPIRALS — BEVELS — WORM GEARING 


(14 to 96 D.P.) 


With considerable experience and ex- 

ceptional facilities for the manufacture of 

high precision Small Gears, our manu- 
facturing Capacity is now heavily burdened | 
with National Defense work, and we 
naturally feel pardonable pride in the im- 
portance and quality of our contributions 
to the Program. 


While this very essential work takes prece- 

dence, we are keenly conscious of our duty | 
to established customers; their needs must 
command our continued earnest efforts. 
Under such circumstances, we hope new 
inquirers will understand our inability to 
give their wants the consideration they | 
would ordinarily receive. 
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Worth Building YourWhole Machine Around] 





Manufacturers who seek to make their motor driven, slow speed 
machines more compact, efficient, attractive and reliable, can do so 
by using one or more of the 43 sizes of Janette speed reducers. 


MORE COMPACT because the motor and gear box are ONE unit, 
scarcely larger than a motor alone. 


MORE EFFICIENT because your machine will be more solid and 
simple in construction; have uniform delivery of power and perma- 
nent alignment of gears and shafts. 


MORE ATTRACTIVE because the handsome finish, excellent con- 
struction and compactness will add neatness and better appearance 
to any machine. Unsightly belts and pulleys are eliminated. 


MORE RELIABLE because Janette builds both motors and gear boxes 
and there is no divided responsibility for their successful operation. 


In addition the production and assembly of your machine are simplified, which makes 
your product more saleable at lower cost. MAY WE SEND YOU OUR 100 PAGE CATALOG. 


Janette Manufacturing Comparuy 
556-558 West Monroe Street Chicago, Il. U.S.A 
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AMERICA’S fighting men fly into action . . . and REA Magnet 
Wire goes with them. 


Millions of miles of wire are built into the electrical components 
of energizing, controlling and signaling equipment for the 
Army, Navy, and the Air Forces. These fine, precision wires are 
the control-nerves of our lightning-fast Fighters and our giant 
Bombers. A quarter century of experience goes into every inch of 
REA Magnet Wire produced for these purposes. 


And because America’s war production must zoom upward, the 

REA organization has been keyed to high-speed action. To-help 

speed up production of vital war equipment, REA offers longer 
continuous lengths, better spooling, and maxi- 
mum uniformity both before and after enameling. 
If you have a problem in procurement, engineer- 
ing, or production involving magnet wire... REA 
will be on the jump to help you! 


REA MAGNET WIRE COMPANY, INC. 


FORT WAYNE, INDIANA, U.S.A, 
Remember ... . American Industry has a big job ahead — let’s get at it NOW! 
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Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 


. . s | | 
chines, Appliances and Equip- 2guyu 


verte 


ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 


The base stud is fastened to panel or 
electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 
cable. 


Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 





During these days of all-out, 
full-capacity production, it is 
more important than ever to 


Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Razah co. 


TRADE MARK 


BLOOMFIELD NEW JERSEY 


protect your bearings with 
Garlock KLOZURE Oil Seals. 
Avoid shut-downs due to bear- 
ing failures by installing these 
sturdy, dependable oil seals. 
Complete range of sizes in- 
cluding metric diameters to fit 
bearing manufacturers’ stand- a , i FOR ELECTRICAL | 
ard bore sizes. MANUFACTURING 

; ! Allen Hollow Screws, made 


from special-analysis alloy | 
steel (ALLENOY) scientifically 


THE GARLOCK PACKING CO. | heat-treated and precision 


threaded, hold parts together 























PALMYRA, NEW YORK ' with a grip that defies vibra- 
In Canada: The Garlock sf tion. Hollow Set Screws in size 
/ eae en ES ; = | No. 4and up. Socket Head Cap 
Packing Company of ; : in si 
/ Canada Limited ; : Screws in size No. 2 and up. 
y ; x M ; tres 1 = i Call on your local Allen Dis- | 
/ dl . \ sete ir tributor for samples and | 
= a ‘. accommodating service. 






THE ALLEN MANUFACTURING COMPANY 
Hartford, Connecticut, U. $. A. 








THE IDEAL SWITCH 
FOR FAN CONTROL 


Here is a switch that is not limited 
to one control but can be adapted 
to meet several other variations. 
Controls various speeds of F-HP 
mctors. Rated at 6 Amps., 125 volts. 
Diameter 1%”. Mounting Nipple 
¥%” long, %” diameter. Circuit 
Control: Line 1, Off; Line 2, Off 
and Repeat. 











2 Circuit, 
Series-Parallel 


eM toaeate tae Rel D VALPARAISO, INDIANA P = 
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‘TURING 


CO yA an 


Check THESE ESSENTIAL 


SCREWS - BOLTS - NUTS - RIVETS 
and Prestole Fastening Devices 
with your DEFENSE Requirements. 


* You can depend on the uni- 
formity and strength of Central 
products to speed and solidify 
your defense assemblies. 

Parts pictured above typify 
items now being used exten- 
sively in defense applications 
listed at right. There are many 
more. Send your requirements 


to Central for QUICK ACTION. 


CENTRAL 


SCREW COMPANY 
3519 SHIELDS AVENUE + CHICAGO 
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‘“*TOPHET”’ the Nickel-Chrome 


and 
“CUPRON" (Copper-Nickel) 
Thermocouple “CUPRON" 
“MONEL"™ 


“STAINLESS STEEL” 
RADIO ALLOYS and FILAMENTS 
“BERALOY 25" (Beryllium Copper) 


and SPECIAL ALLOYS 


in wire, ribbon, and strip 
both hot and cold rolled 


HAVE YOU OUR 108 PAGE CATALOG? 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


Used and Recommended 
for SPEEDY ASSEMBLY of: 
@ Ammunition Box Compo- orrect type and design 

nents e The ¢ : rt may elim- 

Incendiary Bombs of a porcelain pa bly difficul- 

Parachute Flares inate many Ton It is our 

Bomb Release Assemblies ties and failures in . right types 

Navy Push Button Switches business to know met n. Refer 

Radio and Communications and to help with desis a 

Head Sets — Microphones — your inquiries to us. 
Transmitter Timing Units — 
Compass— Aerials —Re- 
ceivers for Army, Navy, 
Marine Corps 

@ Gas Masks 

@ Anti-Aircraft Guns 

@ Signal Corps Reels 

@ Electrical Control Equip't for 
Army, Navy and Marine 
Corps 

@ Steel Lockers for Defense 

For Construction and Mainte- 
nance of Defense Plants 


AKRON, OHIO 





WHEN APPLICATIONS CALL FOR 


CM ae 


THAN STANDARD TUNGSTEN CONTACTS... 


In some applications for 
electrical contacts, a harder 
yee —? — rset cme 
ee) ee 
th Cleveland Tungsten type 
“IK” tungsten contact with 
glass-hard surface has been 
developed to meet this 
requirement and is being 
widely adapted in many 
fields. As contacts for elec- 
trical distributors, magnetos, 
and make-and-break con- 
tactors subject to a rubbing 
action — and other ma- 
yagi ayy chines, —— and 
equipment — this type is 
patent cettitetten: effecting increased operat- 
ing efficiencies. 
Process is covered by 
recently granted U. S. 
Quotations promptly submitted on patent and pending patent 
your ae — = application concerning 
On request, wiheut ealigaien. which we will be pleased 
to furnish details, 


Shell Type PURE U EIS. 


INCORPORATED 


M O T O R Ss | 10000 MEECH AVE., CLEVELAND, OHIO 


Compact and Efficient 


Design is often facilitated and efficiency increased 
by making the motor an integral part of the 
machine or appliance. This type is particularly 
suitable where one of the motor speeds available 
is directly applicable to the purpose. 


The stator is pressed into a heavy steel shell and 
the rotor is bored ready to be mounted. Rotor is 
dynamically balanced on a test shaft with key 
in place. 


Ratings range from 1/4 to 71% HP; speeds, 1150, 
1750 and 3500 rpm. Built for A.C. single phase 


Remember the Jungle? . . . 
or multiphase currents. 


The jungle of belting which the most intrepid 
explorer would never have entered without a 
OHIO MOTORS INCLUDE———— native guide? Bungling belting, like bustles, is 
Split-Phase Induction to. 1/3 HP = Shell Types to 5 HP gone. The Hilliard Cluich remains. Often hidden 

Direct Current to 3/4 HP Torque to 100 oz. ft. | ate 7 . : 
Permanent Split Capacitor to Shaded Pole to 1/30 HP within the sleek exterior of today’s machines, 

ynchronous to “11: ‘ adit 
Capacitor Start to 2 HP A.C. to D.C. Motor Generators Modern Hilliard Clutches meet, with traditional 
Capacitor Start and Run to 2 HP and High to Low Voltage D.C. Hilliard efficiency, the present demands of in- 

Polyphase to 2 HP Dynamotors up to 300 watts ; ' ze ss 
dustry. That's why for 35 years design engineers 
ial a las have insisted— 
e us your requiremen Ss and we wi **Specify Hilliara ee 
advise with you. 


Over-RUNNING SINGLE REVOLUTION Step CENTRIFUGAL 


THE OHIO ELECTRIC MFG. CO.) rhe WRITE TODAY 


5905 Maurice Avenue Cleveland, Ohio | 41 LLIARD ial For the NEW 
CORPORATION Friction Clutch Brochure 


ELMIRA_N.Y, , 
Address Dept. E2 
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vil Can Go to Work for You Immediately | 
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RIGHT NOW... 


Harper can supply war industries and 
other priority holders with fastenings. 
This 1942, 4 color, 80-page Catalog 
gives details. Write for complimentary 
copy today. Harper maintains 


4320 STOCK ITEMS 


. of non-ferrous and stainless bolts, 
nuts, screws, washers, rivets and re- 
lated items . . . and operates special 
machinery to produce a host of “hard- 
to-make’’ fastenings. Today Harper 
Products are being used by thousands 
of war manufac- a 
turers. Mail your 
Catalog request now. 


THE H. M. HARPER CO. : 
2609 FLETCHER STREET 
CHICAGO, ILLINOIS 


DE 
OFFICES s CHATTANOOGA a 


NO PRIORITY RESTRICTIONS OF 
AICO COLD MOLDING MATERIALS! 


AICO can provide your “hard to get” 
plastic handles, knobs, wiring devices, 
switch bases and similar parts. 

While cold molded plastics require 
heavier sections for strength equivalent to 
phenolic materials, they do have excellent 
dielectric qualities, low heat conductivity 
and are capable of withstanding very high 
temperatures (600°F. to 1000°F.). 

Our engineers will be glad to help you 
apply these materials to your problems. 


The typical cold molded plastic parts il- 
lustrated do not represent the full range of 
possibilities obtainable in Aico Cold Molding. 


Anericane Jnsulator Coys. 


Plant » NEW FREEDOM «+ PENNSYLVANIA 


BOSTON CLEVELAND BRIDGEPORT 
{ BUFFALO TROIT NEW YORK 
PHILADELPHIA 
PAUL ST. LOUIS 


SALES 


CHICAGO 


1 
~~ TRANSFORMER 


128 turns No. 27 enameled wire in primary; 
1700 turns No. 36 in secondary; on fibre 
core. 62 complete transformers per operator 
per hour. 


LOW-VOLTAGE 


& - & 


WON es 


iRretesy” « 


| at bck ie. S 
COIL PRODUCTION COST REDUCED BY 
SYNCHRONIZED WINDING 


On the above job, two of the three winding 
heads on the No. 102 Universal Coil Winder 
are used to produce the primary; three for 
the secondary. Winding is timed so that 
the machine is continually producing while 
operator performs manual operations. 


Free bulletin 102 


UNIVERSAL WINDING COMPANY 


PROVIDENCE, RHODE ISLAND 








WILL A G-E NEON GLOW LAMP 
SOLVE YOUR DESIGN PROBLEM? 


G-10 
1 and 
1l6 watts 








T-2 T-4% 
— } 1/25th and \% watt 
S-14 il 1/10th wate 
3,214, 2 watts TYPICAL G-E NEON GLOW LAMPS 


G NEON GLOW LAMPS, rugged and economical, have 
“® made hundreds of electrical products more con- 
venient, more useful, more attractive, safer. Excellent 
for pilot and indicator lights and scores of other uses. 


YOUR ELECTRICAL WHOLESALER can supply the complete line 
of these handy lamps. For a folder on G-E Neon Glow 
Lamps write the address below. 


NELA SPECIALTY DIVISION, LAMP DEPT. 


GENERAL @ ELECTRIC 


410 EIGHTH STREET, HOBOKEN, N. J. 










B. ve the t ny 


the shadow of . 
the SCISSORS 











W ASTE—WASTE—WASTE! Thousands of dollars going 












into the waste box in blue print departments . » « COURE- 


SET 2, 3 OR 4 


RIVETS aT oncE 
AND WATCH YOUR 
PRODUCTION JUMP! 


less hours uselessly spent in trimming prints to size. 









That’s what Bruning set out to eliminate in making it 





possible to produce BW (black line) Prints in place of 


blue prints, in large volume without trimming. 


And so today, all industry avoids waste... speeds pro- 
duction... by using Bruning Black and White Prints, cut 


to the exact size of their tracings. In addition, BW (black 

















line) Prints are easier to read and check than blue prints. 
ES...you can double 


That’s only one of the many ways Bruning research and treble your pro- 
F 5 ‘ duction rate and lower 


production costs at the 
esses. Upon such a policy of service to the customer same time, with Chicago 


speeds and simplifies drafting and reproduction proc- 


Bruning has built a business which today is a nation- Multiple Rivet Setters. 
‘ Versatile, automatic 
Chicago Riveters are 
interest comes first. Charles Bruning Co., Inc. made for a wide variety 


wide organization, dedicated to the policy that the user's 


of uses in both light 
and heavy duty types. 
* 





Write for Special Automatic 
Rivet Setter Bulletin or submit 
blue print or sample assem- 
bly for recommendations 














CH. 
Since 1897 


NEW YORK + CHICAGO+ LOS ANGELES SQ@2OA7TRAM SEE TL TD Lae 
7 aie e 9609 West Jackson Bivd., Bellwood, Illinois (Chicago Suburb) 
Branches in 13 Principal Cities Tubular and Split Rivets in All Rivet Metals 


SPEEDS—SIMPLIFIES—AND PROTECTS A NATION'S DRAFTING Automatic and Manual Rivet Setters for One to Four Rivets at a Stroke 
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The PROGRESSIVE MEG. CO 


2 a ee ee ON ee I ie) a vee 


\ 


NUMBERALL 
NAME PLATE DETAIL PRESS, 


Model No 42A Stamps Characters 
into etched Name Plates with uni- 
formity as to depth, spacing and 
alignment. 


Character sizes: 1/16”, 3/32", %" 
10 Figures, 6 Letters 


Price $5 5 00 


We also make Numbering Machines 
Steel Type and Holders 
Write for Bulletins 


OSNUMBERALL 
STAMP & TOOL CO. 


Huguenot Park, 
Staten Island, N. Y. 


Worm Drive Back Geared 
FLEA POWER MOTORS 


110 VOLT 


AC, DC, or Universal 


Motorize your products or make them Automatic with 


Speedway Motors. 


Dependable 110V Miniature Motors . . . types that 
exactly meet the requirements of a hundred different 
jobs . . . A. C., DBD. C., of Universal, cased or 
skeleton types, with or without back gears... any 
speed or torque. Hundreds of thousands in use. 
Low Cost . . . produced in great numbers by modern 
volume production methods, these reliable little motors 


are surprisingly inexpensive. 


Technical Service . . . state your problems, we'll give 
you eur answer with prices, quotations and possible 


delivery dates. 


Any quantity . .. ! or 1,000,000 on short notice— 


sold singly, in dozens or thousands. 
Write for Motor Sheets 


SPEEDWAY MFG. CO. 


1828 So. 52nd Ave., Cicero, Ill. 
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Pusurance 


through the use of a 


BETTER FELT RING 


can easily cost much less than 
the price of a sub-grade washer 


Of the many industrial uses of felt, none are more vital than oil 


and grease retention and dust exclusion. Nothing but felt will 
hold oil as a reservoir ready to bleed the lubricant to the friction 
point. Only felt...and no other material ...meets the rigid re- 
quirements that insure long and successful ball bearing life. Even 
under conditions of misalignment, felt washers adapt themselves 
readily because of the inherent resiliency of felt. Felt insures a 
close, snug fit, and felt washers perform the dual function of 
retaining the lubricant and of excluding foreign matter. In special 


applications felt may be impregnated or chemically treated. 


Data Sheet 11, “Annular Designing and Dimensioning,” just 
issued will aid you in the selection of proper felt, and assist 
you in setting up your blue-prints. Please write for it. 


American Felt 
Company 


TRADE MARK 


General Offices: GLENVILLE, CONN. 


Sales Offices at 
New York—Boston—Chicago—Philadelphia— 
Cleveland — Detroit — St. Louis —San Francisco 
PRODUCERS OF FINEST QUALITY PARTS FOR OIL RETAINERS, GREASE 
RETAINERS, WICKS, DUST EXCLUDERS, GASKETS, INSULATING FELTS, 
CHANNEL FELTS, UPHOLSTERY RISER STRIPS, BODY SILENCING 
PARTS, DOOR MECHANISM GASKETS, AND BODY POLISHING WHEELS 
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the tools he uses. 

Klein pliers contribute to his skill. Their 
perfect balance in the hands, the correct spring 
of the handles—the sharp knives—all have 
won their recognition as an aid to production. 


Electricians will tell you that in a field that 












requires the finest, Klein Pliers have been 
recognized as the standard since 1857. 


ASK YOUR SUPPLIER 


ann] LS 


3200 BELMONT ee Ae oe ae eo 










MACHINES 


TO MAKE MACHINES 
NEED KLEIN PLIERS, TOO 












& Sons 


CHICAGO 


ATHES, millers, grinders, shapers— machine tools in a 
rs never-ending stream are flowing into defense plants. 
The precision parts that go into these machines are pro- 
duced with high-speed accuracy—their assembly requires 
production line technique. But the installation of the motors 
and the wiring is a one-man job. How-accurately he does 


this job—how quickly—depends in no small measure upon 


Your copy of 
the Klein Pock- 
et Tool Guide 
will be sent on 
request. 











' 


Automatic Electric relays are world-famous for 
quality. Tested by time through years of exacting use 
é constantly improved by endless laboratory 
tests ... backed by the “know how” gained from 50 
years of specialized manufacturing experience — 
these relays give you the superior performance and 
long life that mean genuine economy. 


Write for Catalog 


The complete Automatic Electric line includes relays, 
stepping switches, switching keys and many other 
electrical control products. 


We invite inquiries for these devices, and in most 
cases are able to supply them for use in products 
important to the war effort. Our catalog bulges 
with information and engineering data you will want 
to have. Write for your copy. 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 W. Van Buren Street, Chicago 


Te 2a eS 


Relay makers since 1898 





OUR “GOVERNMENT 
REGULATIONS DEPARTMENT” 


was in operation long before priorities began affecting the 
plastics industry. Its one purpose is to clarify government 
rulings for the benefit of customers and prospective users of 
molded plastics. 


When you piace orders for defense work, it is of paramount 
importarce that your supplier te thoroughly familiar with 
priority rulings and defense detail. On the basis of experience 
already gained by our “Government Regulations Department”’, 
we can assure you of expeditious handling of your orders. 


CHICAGO MOLDED PRODUCTS CORP. 


1024 No. Koimar Ave. Chicago, Illinois 


IN AUTOMATIC ELECTRIC RELAYS! 
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SCREW PRODUCTS 


for, 


STANDARD PRESSED STEEL CO. senxinrown Penna 





ASBESTOS 
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na | We manufacture light-weight, 
| paper — both ferrous and non-ferrous — particu- 
| larly adapted to electrical applications. Samples 
= | and prices on request. Address inquiries to: 
ith 
nce 
aa | THE BURNSIDE COMPANY, INC. 
P | 87 Church Street, 
ois 
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QUALITY MOTORS 


Peerless is equipped to handle large or small 
orders in standard or special designs. 

Every facility of our organization is at your 
command providing you with full cooperation 
and prompt action. Our expert engineering 
service guarantees you maximum efficiency, 
rugged design and trouble-free operation. 
Peerless has been building better motors for the 
past 48 years—always maintaining a quality and 
a performance unexcelled by any other motor. 

















Specialty Manufacturers of 


FOR ELECTRICAL INSULATING PURPOSES 


East Hartford, Conn. 





FAMOUS 
for years... 


for their uniform accuracy and 
great strength . . . for the unique 
self-locking feature on the 
“Unbrako"” Hollow Set Screw 
with the Knurled Points... for 
the Socket Head Cap Screw 
with the Knurled Head that 
gears right to the fingers and 
saves assembling time. 


“Unbrako” Products are avail- 
able in a complete range of sizes 
from number 4 up. For free 
samples and literature, write — 


Knurling of Socket Screws orig- 
inated with S.P.S.Co. years ago. 





PAPER 


long-fibre asbestos 










For Extra Quality in De Luxe Plugs 


BAYANT ELECTRIC 
uses WILCO SILVER & 
FACED CONTACT 

FINGERS 


As a substitute for cop- 






per in certain industrial 
applications, investigate 
Wilco Silver Clad Steel. 












\ permanent bond of fine silver and steel, this 
material has an electrical conductivity approxi- 
mately equal to 70-30 bronze . . . combines the 
corrosion resistance of pure silver with the stiff- 


ness of steel. Write for new descriptive folder. 





The H. A.WILSON CO. 


105 CHESTNUT ST., NEWARK, N. J. 


Branches: Chicago and Detroit 



























HFABRICATIONS SUCH 
AS THESE PRECISION PARTS 


economically and efficiently meet electrical and me- 
chanical specifications. Engineers and designers, by 
specifying BRANDYWINE, are solving many of 
today’s priority problems... helping to produce items 
that might otherwise be barred because of shoitages. 
There is an illustrated compilation of data — sent free 
on request — pertaining to the properties and charac- 
teristics of BRANDYWINE Hard Vulcanized Fibre 
Tubing. Write for your copy of Data Book L-12 to 
BRANDYWINE FIBRE PRODUCTS COMPANY, 
1402 Walnut Street, Wilmington, Delaware. 


FROM THIS VULCANIZED 


_gg @ FIBRE TUBING ASA BASE 


BRANDYWINE 


FOR PRECISION FABRICATIONS WITH HIGH DIELEC- 
TRIC AND) MECHANICAL STRENGTH — CAN BE 
TAPPED, THREADED, MACHINED, FORMED, KNURLED 


Fs 








* * * * 


CRONAME 


FACILITIES 
TO SERVE ON DEFENSE WORK 


and 


ESSENTIALS 








ETCHING - EMBOSSING 
te LITHOGRADHING- STAMPING 


ANODIZED AND ALUMILITE FINISHES 


FLUORESCENT MATERIAL FOR USE 
WITH ULTRA VIOLET LIGHT ON DIALS- 
PANELS - INSTRUCTION PARTS 
“USED BY AIR CORPS” 


a 
CROWE NAME PLATE & MANUFACTURING CO. 
1752 WAVELAND AVE. CHICAGO, ILL. 
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SPRINGS 
Va 
hn 


| [FOR EVERY MECHANICAL NEED] | 


COIL SPRINGS FLAT SPRINGS _LOCK SPRINGS 
ae as oe eg ose VS 
aa? ae 


im 


We make springs from every type of wire 

up to and including three-eights diame- 

ter. We pledge rigid adherence to your 

specification. Get our quotation on your 
next job. 


AMERICAN SPRING 


AND MANUFACTURING CORP. 
Holly, Michiqan 


BUT WHAT OF 
Tomorrow? 


ay’s amiding 

» production to meet today’s pyr ee 

aoe aes hat Triplett has lost sigh : 
ts of tomorrow. Instead, 
s actually have 


orders does not mean t 

r P quiremen 
he broader requ 
ngineering program 
» constan 
to assure CO tC 
in addition to needed 


research and e z 
been “stepped-up on 
in products and ——. 
developments 1n new fields. 


t improvements 


j 1e needs of 
Today's demands are important, but OS ae 
tomorrow cannot be slighted -and Ss a 
‘1 never flagging engineering and rese ce 
oa “ae re that in the ‘ 
j have assurance 
opments. You hz ura ne ae 
cad years to come, new [Triplett np ae 
i anil 1 , will me ‘ 
i ande lds, where they ' 
expanded fields, a 
aad saeiaa for every dollar spent in 
a Si g 


purchase. 


THE TRIPLETT ELECTRICAL 
INSTRUMENT CO. 


Bluffton, Ohio 
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CMP ACCURACY — Guardian 
of FASTER Defense Production 


Speed and more speed—that's the tempo of this Nation's 
“all-out” industrial effort — it assures our winning the 
war and the peace. To secure this vital speed, material 
for fabrication must consistently meet rigid specifica- 
tions to make trouble-free production certain. In defense 
plants, where CMP cold rolled strip steel is “on the 
job”, accuracy and precision is duplicated in coil after 
coil—uniformity of physical properties and always rolled 
to close tolerances. It provides “extras” that mean more 
feet per pound and thus more finished parts per hundred 
pounds—an important contribution to faster and lower 


cost wartime production and equally valuable for 
peacetime operations. 


PSUs 


THE COLD METAL 
PRODUCTS CO. 
Subsidiary of 
The Cold Metal Process 
Company 
YOUNGSTOWN, OHIO 


cAN CMP HELP you? 


What's your cold rolled strip steel problem? Call on the 
extensive experience and records available from the CMP 
personnel or request a visit with a CMP representative. 
Write today or telephone Youngstown 4-3184. 































All the fine engineering, design and craftsmanship 
you put into motors and other electrical equipment 
will not insure superior performance unless the 
quality of the materials themselves matches your 
engineering and manufacturing skill. Make sure 
of outstanding performance—use Newport Elec- 
trical Sheets, quality-proved through more than 
a score of years. 


Newport Electrical Sheets are 
made in sizes, gauges, and grades 
to meet all electrical requirements. 


EWPORT 
ELECTRICAL 


SHEETS é 
war 


NEWPORT PRODUCTS—Hot Rolled Sheets—New- 
port Electrical Sheets—GOHI Pure lron-Copper Alloy 
Sheets—Globe Brand Galvanized Steel Sheets—-GOHI 
Enameling lron Sheets—KCB Copper Steel Sheets— 
Newport Long Terne Sheets—Newport Galvannealed 
and DeLuxe Metal Sheets. 








NEWPORT 
KENTUCKY 


BASIC OPEN-HEARTH ALLOY STEEL BILLETS AND SLABS 










THE E-Z AUTOMATIC Wire Stripper is 









7 A ULL 
WIRE STRIPPER 


WILL NOT CRUSH 
STRANDED WIRE 





provided with a lever (shown at the top of 
illustration) which stops the return of the arms 
until the wire is removed after stripping. It is 
then snapped, quickly, back to normal. 


The lever will not operate unless wire with 
insulation .050”’ or larger is inserted between 
the grippers. When no wire is inserted the 
lower gripper moves upwards when handles are 
squeezed, pushing trigger and lever up and 
out of action. 


Anyone Can Use It—The E-Z AUTOMATIC 
Wire Stripper is simple, satisfactory and as 
easy to operate as a pair of pliers. 


Write For Circulars 


and Full Particulars 





Pyramid —— Seti Soo ay for i — g 
Colonial; E- oot Pedal; Mastercraft Foot dU.S 
Pedal; Side Lever; Overhand Lever; and, “it 
Hand Wire Strippers. 


PYRAMID PRODUCTS COMPANY 
PUL ETS CHICAGO, ILL. 


Avoid olAL D. 





Die Expense SG ” 


ind time delay in making a great 





variety of parts or pieces with DI 
ACRO Bender, Brake, Shear 
‘Metal Duplicating Without Dies’ 


For instance the 


DI-ACRO SHEAR No. 1 


Trims or squares duplicated stamp 
ings, cuts strips, slits or notches 
Shearing width 6” All DI-ACRO 
Machines are accurate to .OOL”. 


Send for Catalog 


O’NEIL-IRWIN MFG. COo., $09 —8th Ave. S., Minneapolis, Minn. 














TO;MEET WAR-EFFORT REQUIREMENTS 


@ Our stepped-up facilities 
= nee — = — WRITE FOR 
or large scale production o 

GRIPMASTERS. GRIP. | 'LLUSTRATED 
MASTERS absorb cord pull LITERATURE 
and relieve terminal strains. « 
Acceptable to Underwriters’ 

Laboratories. Be -_ FREE! JUST OFF 
sample—we will apply the THE PRESS! 
suitable GRIPMASTER. = 


mere Ce 


BY PATENTS STRAIN RELIFF HI mL eLele A{RTERS 
118 Amsterdam Avenue, Passaic, New Jersey 








“INSULATED 
GRIPMASTER 
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Since 1876— FEU Cae 


AUBURN, N. Y. 


Custom Molders of 


ase: LUCITE PLASTECELE 

BEETLE SU anes POLYSTYRENE 

DUREZ PLASKON RESINOX 
103, 1b dees 


COMPRESSION MOLDING - INJECTION MOLDING 
MANUFACTURER OF PYROXYLIN SHEETS & RODS 


Ferranti 


AIR COOLED INDUSTRIAL 
TRANSFORMERS 


It dosen’t matter what 
your problem may be—we 
can solve it for you! 
















The field isn’t new to us 

we've been in it for over 
sixty years! 

To see YOU through the 
present emergency we have 
doubled and redoubled our 
manufacturing facilities 
and we can give you sur- 
prisingly quick deliveries. 

In the interest of NA 
TIONAL ECONOMY you 
can best do YOUR share by 
cutting operating costs with 
Ferranti AIR COOLED 
TRANSFORMERS. 





@ Available in a diversity of speeds to meet your voltage, 
requency and torque requirements, Haydon timing motors are 
compact and easily mounted. Self-starting, synchronous, com- Units are su lied in standard or special 
plete with oil-sealed gear trains. Output shafts are double bear- PP P 


ing equipped; back lash held to a minimum. Particularly adapt- types—to suit your own particular applications. 
able for industrial clocks, time switches, recording instruments, 
etc. Write today for descriptive data; no obligation. 


FOR PERFORMANCE, SPECIFY HAYDON 


me | FERRANTI ELECTRIC, INC. 


. 30 Rockefeller PI New York, N. Y. 
meets TIC @ed TY ta aT: ockefeller Plaza ew Yor 























Send us your Specifications—we'll do the rest! 
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RSL ea mM Alga Doma Nay 


@ A _ monthly classified 


and services as advertised in 


index to 
the pages of 


those finished product components 


ELECTRICAL MANU- 


FACTURING. Also consult the actual advertisements of those companies 


whose names are listed under 
index just preceding back cover. 


the different 


headings. See - advertisers’ 





ALLOYS, Aluminum 

Aluminum Co. of America, Gulf Bldg Pittsburgh, Pa 

ALLOYS, Bronze and Copper 

American Brass Co., Waterbury, Conr 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
x. 2 


Bridgeport Brass Co., Bridgeport, Conn 

Bunting Brass & Bronze Co., Toledo, O 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
NY 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 40 Wall, New York, N. Y. 
Cerromatrix,’’ ‘‘Cerrobase,’" ‘‘Cerrobond.’’ 


ALLOYS, Magnesium 


Dow Chemical Co., Dowmetal Division, Midland, Mich. 
“‘Dowmetal.’’ 


ALLOYS, Nickel 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mich 

International Nickel Co., Inc., 67 Wall, 
*“Monel.’”’ 

Revere Copper & Brass, Inc 
N.. 2 


New York, N. Y. 
, 230 Park Ave., New York, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


ALLOYS, Permanent Magnet. See Magnets. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J 
Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mict 

Jelliff Mfg. Corp., C. O., 10 Pequot Ave 


Southport, 
Conn 


ALLOYS, Zinc 
New Jersey Zine Co 160 


Front, New York, N. Y 
Horse Head Special 


ALUMINUM 


Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa. 


ALUMINUM, Pre-finished 


American Nickeloid Co., Peru, Ill 


AMMETERS. See Instruments. 


V0) 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


- CICERO, ILL. 
3450 So. 52nd Avenue, Suburb of Chicago 


Insulate bare wire with LAVOLAIN ball and 
socket beads. High dielectric and mechanical 
strength. 13 sizes. Shown }% size. 


THE STAR PORCELAIN CO. 
41 Muirhead Ave. TRENTON, N. J. 
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ANODES, Nickel, Brass and Copper 

American Brass Co., Waterbury, Conn 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
Te 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn 

ANODES, Silver. See Silver. 

ARMORED CABLE, Strip Steel 

American Steel & Wire Co Rockefeller Bldg., Cleve 
land, O (United States Steel Corp., Subsidiary.) 

Roebling’s Sons Co., John A., Trenton, N. J. 


ASBESTOS, Paper. See Paper, Asbestos 


BALANCING MACHINES. See Machines, 
BATTERIES, Rechargeable 


Koehler Mfg. Co., Marlboro, Mass 


BEADS, Insulating 

American Lava Corp., Chattanooga; Tenn 

Dunn, Inc Struthers, 1321 Cherry, Philadelphia, Pa. 
‘“‘Dunco Fish Spine.’’ 

Star Porcelain Co., 41 
**Lavolair 

Steward Mfg. Co., D. M., Chattanooga, Tenn 


Muirhead Ave., Trenton, N. J. 


BEARINGS, Ball and Roller 

Ahlberg Bearing Co., 3030 West 47th, Chicago, Ill 

Bearings Co. of America, 416 Harrisburg Ave., Lan 
aster, Pa 

Fafnir Bearing Co., New Britain, Conn. 

Hoover Ball & Bearing Co., Ann Arbor, Mich. 

Landis & Gyr, Inc., 104 Fifth Ave., New York, N. Y. 

McGill Mfg. Co., Electrical Div., Valparaiso, Ind 

New Departure, Division General Motors Sales Corp., 


Bristol, Conn 

Norma-Hoffman Bearings Corp., Stamford, Conn., ‘‘Car 
tridge.’ 

S K F Industries, Inc., Front & Erie Ave., Philadel 
phia, Pa 

Timken Roller Bearing Co., Canton, Ohio. 


Torrington Cx The, 56 Field St., Torrington, Conn. 


BEARINGS, Bronze 

Bound Brook QOil-less Bearing Co., 

Chrysler Corp Amplex Div Detroit, Mich. ‘‘Oilite.’’ 

Neveroil Bearing Co., 47 Foundry, Wakefield, Mass 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa 


BEARINGS, Needle 
McGill Mfg. Co., Electrical Div., 
Torrington Co., The, 56 Field St., 


BEARINGS, Oil-less. See 
Bushings, Graphite; 
ings, Non-Metallic. 


Bound Brook, N. J. 


Valparaiso, Ind 
Torrington, Conn. 


Bearings and 
3earings and Bush- 


BEARINGS & BUSHINGS, Bronze 

Bound Brook QOil-Less Bearing Co., Bound Brook, N. J 

Bunting Brass & Bronze Co., Toledo, O 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


BEARINGS & BUSHINGS, Graphite 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 

Bunting Brass & Bronze Co., Toledo, O 

General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass 

Morganite Brush Co., Inc., 3302-3320 48th Ave., Long 
Island City, New York 

Neveroil Bearing Co., 47 
*‘Graphex.’’ 

Randall Graphite 
Lake, Chicago, Ill 

Richardson Co., Melrose Park (Chicago), Il. 


BEARINGS & BUSHINGS, Non-Metallic 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 
(Nigrum Impregnated Hardwood) 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 

General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass. 

Mica Insulator Co., 200 Varick, 


Foundry, Wakefield, Mass 


Prods. Corp., Dept. 1015, 609 W. 


New York, N. Y. 





‘Lamicoi 
National Vulcanized Fibre Co., Wilmington, Del 
Neveroil 3earing Co., 47 Foundry, Wakefield, Mass. 
“*Woodex.’’ 

Richardson Co., Melrose Park (Chicago), Ill “In 
surok."’ 


Corp., Oaks, Pa. 
ton Fibre Specialty Co., Wilmington, Del. 


BERYLLIUM COPPER. See Copper, Beryl- 
lium. 





BLADES, Fan. See 


Fan 


Wheels, Blower and 


BLOCKS, Pillow. See Pillow Blocks. 





BLOCKS, Terminal 


Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


BLOWER WHEELS. 
and Fan. 


BLOWERS, Armature 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 


See Wheels, Blower 


BLUE PRINTING MACHINES. See Ma- 
chines, Printmaking. 


~~ & SPOOLS, Coil. See 
-aper. 


BOLTS, NUTS AND SCREWS, Machine 

American Screw Co., Providence, kK. I 

Central Screw Co., 3519 Shields Ave., Chicago, Tl 

Chandler Products Corp., Cleveland, Ohio 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corp., New Britain, Conn 

Driver-Harris Co., Harrison, N. J 

Harper Co., H. M., The, 2620 Fletcher St., 

International Screw Co., Detroit, Mich 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 

New England Screw Co., Keene, N. H 

Parker-Kalon Corp., 198 Varick, New York, N. Y¥ 

Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, II] 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O 

—— Burdsall & Ward Bolt & Nut Co., Port Chester 
. Y¥ 


Tubes, 


Chicago, Il 


Ryerson & Son, Inc., Jos T., Chicago, Il. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOLTS, Stove 

American Screw Co., Providence, R. I 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 

Chandler Products Company, Euclid, Ohio 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio 

Parker-Kalon Corporation, 198 Varick, New York, N. Y¥ 

Pheoll Manufacturing Company, Chicago, Illinois. 

Republic Steel Corp.. Cleveland, Ohio 

Russell Burdsall & Ward Bolt & Nut Co., Port Chester 
N.S 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BRANDING, Custom (For Plastics) 


Rogan Brothers, 2001 S. Michigan Ave., Chicago, Il 


BRASS, BRONZE AND COPPER 
American Brass Co., Waterbury, Conn. 


American Nickeloid Co., Peru, Ill. (Pre-finished Brass 
Sheets). 


Bridgeport Brass Co., Bridgeport, Conn. 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
N. ¥ 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BRASS, BRONZE & COPPER, Pre-finished 
American Nickeloid Co., Peru, Il. 


BRIGHT NICKEL PLATING PROCESS 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 


BRONZE BARS, Solid and Cored 


Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 
Bunting Brass & Bronze Co., Tolede, Ohio. 
Johnson Bronze Co., 570 S. Mill, New Castle, Pa. 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 


BRUSHES, Commutator 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero 
Ill. 


General Electric Co., Schenectady, N. Y. 
Keystone Carbon Co., 1935 State St., St. 
**Equaload.’’ 


Morganite Brush Co., Inc., 3302-3320 48th Ave., Long 
Island City, N. Y. 

Pure Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


CABLE, Asbestos. 
Insulated. 


CABLE, Armored 
Anaconda Wire & Cable Co., 25 Broadway, New York 
N. 7 


Marys, Pa 


See Wire & Cable, 


Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. ¥ 


Boston Insulated Wire & Cable Co., Dorchester, Mass 
General Elec. Co., Schenectady, N. Y. *‘Glyptal,”’ 
‘*Versatol.’’ 
Rockbestos Products Corp., 772 Nicoll, New Haven, Conn 
Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 
Alden Products Co., 186 N. Main, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
——— Wire & Cable Co., 25 Broadway, New York 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Iil. 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


CABLE, Thermostat 


Anaconda Wire & Cable Co., 25 Broadway, New York 
ke? te 
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They are fully automatic 







You can build a SOLA CONSTAN 
VOLT AGE TRANSFORMER int yur 


Prompt Shipment from 10 Strategically-Located 
Steel-Service Plants...Principal products include—Alloy 


Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops 
and Bands, Beams and Heavy Structurals, Channels, Angles, 
Tees and Zees, Plates, Sheets, Cold Finished Shafting and 
Screw Stock, Strip Steel, Flat Wire, Boiler Tubes and Fit- 
tings, Mechanical Tubing, Rivets, Bolts, Nuts, Washers, 
etc. Write for Stock List. Joseph T. Ryerson & Son, Ine. 
Plants at: Chicago, Milwaukee, St. Louis, Detroit, Buffalo, 
Cincinnati, Cleveland, Boston, Philadelphia, Jersey City. 


















Compact — economical. Sta: 












SOLA ELECTRICE{COMPANY 
2525 Clybourn Ave., Chicago, Ill. 


SOLA 



















ET en ae ° err Obie 


Do You Need Special Shapes 
in Electrical Contacts? 


.. » For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 


. a 
: [ibsiloy 
ANNOUNCING diesen 
THENEW ‘Activated’ Soldering Flux powdered metal contact materials. GIBSILOY can 











3ecause of its superior ductility, GIBSILOY can be 
worked into many special shapes impossible with other 


be rolled, cold headed, bent, stamped, coined and 
embossed. When bonded to base metals the composite 
material can also be cold worked to special shapes. 


oY Check These Features: 


e Speeds Soldering Non acid 
e@ Non Corrosive e Saves Solder 


eldeal for large surfaces, seams, 
spotwork, etc. 


Dept. 4 


aU UT icon crarte | 








A wide variety of forms of GIBSILOY Electrical 
Contacts are shown in Catalog C-10A write for a 
copy. A GIBSON ELECTRIC COMPANY engineer 
will help you with your special shapes. Send us your 
3/P’s or drawings. 


SON PTW FV 77, A ANS iO 
BELL Gigson Ecectric COMPANY 
Aid id . 8349 Frankstown Ave., Pittsburgh (21), Pa. 
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Ansonia Electrical Co., The, Ansonia, Conn. 


HKoston Insulated Wire & Cable Co.. Dorchester, Mass 
Roebling Sons Cr John A., Trenton ‘ 


CABLE, Varnished Fabric 


Anaconda Wire & Cable Co., 25 Broadway, New York, 
a. 


CAMBRIC AND CANVAS, Varnished. See 


Cloth, Insulating. 
CAPACITORS. See Condensers. 


CASTINGS, Aluminum 


Aluminum Co. of America, Gulf Bldg 
Scovill Mfg. Co., 65 Mill, Waterbury, 


CASTINGS, Die 
Aluminum Co. of America, 
American Brass Co., 
Dow Chemical Co 
*‘Dowmetal.’’ 


Pittsburgh, Pa 
Conn 


Gulf Bidg., 
Waterbury, Conn 

Dowmetal Division, 

(Magnesium Alloy.) 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, 
‘‘Dowmetal.”’ 


Pittsburgh, Pa 


Midland, Mich 


Midland, Mich. 


CASTINGS, Nickel and Nickel-Alloy 
Driver-Harris Co., Harrison, N. J 


International Nickel Co., Inc., 67 Wall, New York, N. Y. 
“*Monel.’”’ 


CASTINGS, Phosphor Bronze 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 

Bunting Brass & Bronze Co., Toledo, O. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa 

Scovill Mfg. Co., 65 Mill, Waterbury, Cono 

CEMENT, Commutator 

Ideal Commutator Dresser Co., 
more, Ill. 

Mica Insulator Co., 200 Varick. New York, N. Y 

Sauereisen Cement Co., 2112 Mair 


CERAMICS, Bushings, Washers, 
Shapes. (See also Porcelain.) 
Akron Poreelain Co., Akron. O 
American Lava Corp., Chattanooga, Tenn. 
Louthan Mfg. Co., East Liverpool, O 
Star Porcelain Co., 41 Muirhead Ave., 
Steward Mfg. Co., D. M., Chattanooga, 
Westinghouse Elec. & Mfg. Co., East 
“*Prestite.’’ 


1008 Park Ave., Syca 


Pittsburgh (15), Pa 


Special 


Trenton, N. J. 
Tenn 
Pittsburgh, Pa 





Magnetic Valves 


to control electrically 
the flow of 


STEAM - WATER - 
OIL- AIR- GAS, Etc. 


Write for bulletins 


MAGNATROL 
VALVE CORP. 


56 Beekman St., New York 














L-R Type “IAU" Doubleflex especially designed 
to correct MAXIMUM MISALIGNMENT. 
Noiseless. Max. Bore '»”’. 


L-i 


FLEXIBLE 
COUPLINGS 


Other types in all sizes, for all purposes. No 


lubrication. No servicing. Send for Catalog, and 
Selector Charts. 








CHICAGO, ILLINOIS 


CHOKES. See Transformers. 
CIRCUIT BREAKERS 
Arrow-Hart & Hegeman Elec. Co., 
Div Hartford, Conn 
Chase-Shawmut Co., Newburyport, Mass. 
tent Fire Arms Mfg. Co., 
Conr 
Lle Co., Schenectady, 
Circuit Breaker Co., 
Re-Cirk-It.’’ 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co., Dept. 7-N. E. Pitts- 
burgh, Pa. 


Industrial Control 


Electrical Div., 


N ‘ 
99 Plum, Trenton, N. J. 





CLIPS AND MOUNTINGS, Fuse 

Alden Products Co., 186 N. Main, Brockton, Mass. 

Chase-Shawmut Co., Newburyport, Mass. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilsco Copper Tube & Products, Inc., 
Cincinnati, (Mariemont) O 

Jefferson Electric Co., Bellwood, III. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Il. 

Patton MacGuyer Co., 17 Virginia Ave., Providence, R. I. 

R i. - Mfg. Co., Div. of Essex Wire Corp., Logansport, 
r 

Sherman Mfg. Co., H. B., Battle Creek, Mich 

Specialties, Inc., Bessemer Bldg., Pittsburgh, Pa. 


CLIPS, Snap 


Cuyahoga Spring Co., 


Station ‘‘M’’ 


10270 Berea Rd., Cleveland, O. 
CLOTH, Insulating 


Acme Wire Co., New Haven, Conn. 

~~ & Co., Wm., 276 Fourth Ave., New York, N. Y. 
*“Turbo.”’ 

Endurette Corp. of America, Cliffwood, N. J. 

General Electric Co., Section M-112A. Appliance and 
Merchandising Dept., Bridgeport, Conn 

Insulation Manufacturers 
sivd., Chicago, Il. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., 200 Varick, New York, N. Y., 
‘Armatite,’’ ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co., 
burgh, Pa 


Corp., 565 W. Washington 


Dept. 7-N, East Pitts- 


CLOTH, Tracing. 
Materials. 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y 


COIL (Coils) 
Armature and Field See Coils. 
3obbins See Tubes, Paper. 

Driers and Impregnators. See Ovens, 
Electromagnets. See Coils. 


Impregnators, Vacuum. See Ovens, Industrial 
Induction See Coils. 

Resistance. See Units and Elements. 

Spools See Tubes, Paper. 

Winders and Spreaders. See Winding Machines, Coil 


COILS 

Acme Wire Co., New Haven, Conn 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
N.Y 


See Drafting t00m 


Industrial 





Coto-Coil Co., Inc., 7 

Dano Elec. Co. 

Davis & Co., 
Til. 

Doyle, Inc., James W., 311 N. Desplaines, 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Elec. Co., Schenectady, N. Y. 

Magnetic Windings Co., 16th & Butler, Easton, Pa 

= Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 


ielfer yas Laboratories, 110 Albemarle Ave., 


5 Willard Ave., Providence, R. I 
, 93 Main, Winsted, Conn 
Inc., Dean W., 547 W. Fulton, Chicago, 


Chicago, Ill. 





ing’s Sons Co., John A., Trenton, N. J 


COMMUTATOR STONES & GRINDERS 


(See also Seaters, Commutator Brush.) 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 


Dumont Elec. Co., 514 Broadway, New York, N. Y. 
General Elec Co., Schenectady, N. Y 


Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Solar Mfg. Corp., Bayonne, N. 
Sprague Specialties Co., North Adams, Mass 


CONDENSERS, Fixed 

Aerovox Corp., New Bedford, Mass 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis 


Dumont Elec. Co., 514 Broadway, New York, N. Y. 
General Elec. Co., Schenectady, N. Y 


Mallory & Co., Inc, P. R., Indianapolis, Ind 
Solar Mfg. Corp., Bayonne, N. J. 
Sprague Specialties Co., North Adams, Mass. 


CONDENSERS, Variable 


Millen Mfg. Co., Inc., James, 
Mass 


150 Exchange, Malden, 


CONNECTORS, Solderless 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
a. ©. 

CONNECTORS, Wire 

Alden Products Co., 186 N. Main, Brockton, Mass. 

Anaconda Wire « Cable Co., 25 Broadway, New York, 
_ S 

Dante Elec. Mfg. Co., 

General Elec. Co.. 
handise Dept., 

Heyman Mfg. 


Bantam, Conn. 
Section Q-2121. Appliance and Mer- 
Bridgeport, Conn 


Corp., 900 Michigan Ave., Kenilworth, 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more, Ill 

Iisco Copper Tube & Products, Inc. 
Cincinnati, (Mariemont) O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. 


Station ‘‘M’’ 


See Relays. 


CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 
Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
111 





Morganite Brush Co., Inc., 


3302-3320 48th Ave., Long 
Island City, N. Y. 


CONTACTS, Heater Plug 
Heyman Mfg. Corp., 900 Michigan 


Ave., Kenilworth, 


CONTROLLERS, Motor 
(See also Rheostats Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 


American Gas Accumulator Co., Electrical Div., Eliza 
beth, N 


Arrow-Hart & Hegeman Elec Co., Industrial Control 
Div., Hartford, Conn 

Chase-Shawmut Co., Newburyport, Mass. 

Colt's Patent Fire Arms Mfg. Co., Electrical Div., 
Hartford, Conn. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 


Eagle Signal Corp., Moline, Il. 

General Elec. Co., Schenectady, N. Y. 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J 

United Cinephone Corp., Torrington, Conn. 

Ward Leonard Elec. Cc., 34 South, Mt. Vernon, N. ¥ 

Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts 
burgh, Pa. 


CONTROLS, Electronic 

Continental Electric Co., 903 Merchandise Mart., Chicago, 
Ill. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill 

General Elec. Co., Schenectady, N. Y. 

Instrument Specialties Co., Inc., Little Falls, N. J. 

—- Incorporated, 21 Chestnut St., Cambridge, 
Mass. 

United Cinephone Corp., Torrington, Conn : 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 

Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 


CONTROLS, Pressure and Vacuum. 
Controls and Valves, Temperature. 


See 


CONTROLS, Radio. See Resistors, Radio. 


CONTROLS AND VALVES, Temperature 
and Pressure 
(See also Regulators, Temperature; Thermostats.) 
Allen-Bradley Co., 1309 8. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Industrial Contro) 
Div., Hartford, Conn. 
Barber-Colman Co., Rockford, Il) 
Fenwal Incorporated, 10 Main, Ashland, Mass. 
General Elec. Co., Schenectady, N. Y. 
H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa 
Jefferson Elec. Co., Bellwood, III. 
Magnatrol Valve Corp., 56 Beekman, New York, N. Y¥ 
Mercoid Corp., 4217 Belmont Ave., Chicago, Ill 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 


Pickering Products Corp., Grinnell at Erwin, Detroit, 
Mich **Metrick.”’ 
Spencer Thermostat Co., 107 Forest, Attleboro, Mass 


(Low Voltage.) 
Titan Valve & Mfg. Co., 9913 Elk Ave., 
Westinghouse Elec. & Mfg. Co., 
burgh, Pa. 


Cleveland, Ohio 
Dept. 7-N, East Pitts 


CONVERTERS, Rectifier. See Rectifiers. 


CONVERTERS, Synchronous. See Motors. 
COPPER, Beryllium 


American Brass Co., Waterbury, Conn. — 
Mallory & Co., Inc., P. R., Indianapolis, Ind 


COPPER, Oxygen-Free High Conductivity 


Scomet Engineering Co., 420 Lexington Ave., New York, 
| a 


COPPER SHEETS. See Brass, Bronze and 
Copper. 


COPPER, Thin-Sheet (Electro-Deposition) 


American Brass Co., Waterbury, Conn. 


COPPER, Tin Coated. 


See Brass, Bronze 
and Copper. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire 
Insulated) 

Alden Products Co., 186 N. Main, Brockton, Mass 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
 / Wire & Cable Co., 25 Broadway, New York, 


a 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Driver Co., Wilbur B., Newark, N. J. 
Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 
General Elec. Co., Section Y-1126. Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.”’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
Rockbestos Products Corp., 772 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CORD SETS 


Anaconda Wire & Cable Co., 25 Broadway, New York, 
NY 


R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Elec. Co.. Section Q-2121. Appliance and Mer- 

chandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4805 Flournoy, Chicago, Ill. 
Rockbestos Products Corp., 772 Nicoll, New Haven, Conn. 


CORES, Resistor and Resistance Coil 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., 937 Grant, Akron, QO. 

General Elec. Co., Schenectady, N. Y. 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
“‘Thermolain,”’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite.’ 
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SPECIAL MOTORS 
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* Potentiometers, rheostats, attenuators, 
power resistors, power rheostats, glass- 


insulated flexible resistors, precision resistors, 


ew York carbon-element controls, ballasts—-these and 
ogansport other Clarostat types are available to you - — ; : 
standard or special—one or a million. * 
Submit that problem. * Engineering data firtually anything ar N e i i t W i 
aie : : hing an ° riority orries! 
yn, N. ¥ on request. 


ann Whe weer alate age Manufacturers with priority trouble are finding high-grade 
- Colonial Porcelain an effective and reasonable-cost substitute 
odimage for metal and plastic parts. Colonial Porcelain parts are made 
@ La ROSTA ¥ vp + : fa to exact customers’ specifications. They withstand thermal 
paienelien aA CT ra Ang C0. swe. shock, are impervious to weather changes and have high dielec- 

ot ae KEITH CR : tric strength. Send blueprints or samples for quotations. 

285-287 NORTH SIXTH STREET | 

YT TYT32a4 | The Colonial Insulator Company 
: Bd ate eee ee ae 937 Grant St., Akron * Chicago Office: 1916 Fullerton Ave. 


**Larvite. 
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COUNTING DEVICES (Electrically and 
gg gad Operated). 

Durant Cx 1962 Nor h Buffum St., Milwaukee, 
Wis Produ timeters 

Veeder-Root, Inc Hartford, ¢ 

COUPLINGS, Flexible 

ee Cc 352 E Chicago, I 

Hilliar rp 106 W. Fourtt Elmira, 5 

— Mite Co., D. O., 1120 W. Mo ynroe St Chicago, 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber 

Lovejoy Flexible Coupling Cx 5020 W. Lake, Chicago, 
Tl 

Richardson Co., Melrose Park (Chicago Ill 

Torrington Mfg. ¢ Torringtor 





CUPS, on and Grease 
Gits Bros 

I 
Hunter Pressed Stes Cr Lansda 
Speedway Mfg. Cx 1828 S. 52nd Ave., Cicer Tl 
frico Fuse Mfg. Co., Milwaukee, Wi 


Co., 1854 S. Kilburn <Ave., Chicago 








CUTOUTS 
Chase-Shawmut Co., The, Newburyport, Mass Shaw 
mut.’’ 


DIALS 

Crowe Name Plate & Mfg. Co 1752 Waveland Ave., 

Chicagt Ill Ceran Decorated Glass & Metal 
en 1 hange, Malden, 


Whittier Co., Horace R., Div. of The Cooper Oven 
Thermometer Co., Pequabuck, Conn 


DIE CASTING MACHINES. See Machines, 
Die Casting. 


DIE-CASTINGS. See Castings, Die. 

DIES AND MOLDS 

Chicago Molded Products 
Chicago. Ill 

Richardson Co., Melrose Park 

& Co, Wa. P.. 


Corp., 1024 N. Kolmar Ave 
(Chicago), Ill 
424 St. Paul, Rochester, N. Y. 


Stein 


DOWEL PINS. See Pins, Dowel. 


DRAFTING ROOM MATERIALS 

Arkwright Finishing Co., Providence, R. I 

Charles Bruning Co., Inc., 100 Reade New York, N ¥Y. 

Holliston Mills, Inc., Norwood, Mass. ‘‘Micro- Weave.’ 

Keuffel & Esser Co., Hoboken, N. J 

Ozalid Products Div., General Aniline & Film Corp., 
Ansco Rd., Johnson City, N. Y. (Materials for White- 
prints. ) 

Post Co., 


Frederick, Box 803, Chicago, I) 


DRIVE SCREWS. See Screws, Self-Tap- 
ping. 

DRIVES, Machine Tool 

Cullman Wheel Co., 1352 E Altgeld, Chicago, Ill 

Master Electric Co., Dayton, O 

DRYERS, Atmospheric, Vacuum 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O 


Philadelphia, Pa 


ELECTRIC SHEETS 
(For Sheet Steel, See Sheets. Steel 
American Rolling Mill Co., 2801 Curtis, 
Ohio 
Carnegie-Illinois Steel Corp., 
States Steel Corp. Subsidiary 
Granite City Steel Co., Granite City, Ill. 
Newport Rolling Mill Co., Div. of Andrews Steel Co., 


Middletown, 


Pittsburgh, Pa. (United 


Newport, Ky. 


INSULATION 









SLOT 
PAPER 


VARNISHED 
CAMBRIC 


SLOT WEDGES 


INSULATION 
MANUFACTURERS CORPORATION 


565 West Washington Bivd N05 Leader Building 
bee to) Cleveland, Ohio 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 


TUBING or 
SLEEVING 


aU 


UNDERWRITERS APPROVED MODEL 100 





Include Dialco assemblies in your 
new product design. Dialco assem- 
blies are preferred by manufacturers 


ae of modern electrical devices. 


MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 
OF AMERICA, INC. 
90 WEST ST., NEW YORK, N. Y. 








Republic Steel Corp., Cleveland, O 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


ELECTRONIC CONTROLS. 


See Controls, 
Electronic. 


ELECTROPLATING EQUIPMENT 


Ele Co., Appliance & Merchandise Dept., 
Bri igep rt, Conn.’ 
ENAMELS. See Finishers. 
ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 
Fairbank Morse & Co., Dept. L26, 600 So. Michigan 
Ave., Chicago, Il 
a oc 
n Brass C Waterbury Brass Goods Branch, 
Serie Cons 
Platt B & Ce Waterbury, Conn 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 

FELT 

American Felt Co., Inc., Glenville, Conn. 

Western Felt Works, 4031-4119 Ogden Ave., Chicago, Ill 

FERRULES 

American Brass Co., Waterbury, Conn 

Pattor Ma Guyer Co., 7 Virginia Ave., Providence, 
R. I 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
N. ¥ 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FILTERS, Radio 


densers. 


Interference. See Con- 


FIBRE, Phenol. See Plastics. 
FIBRE, Vulcanized 

(Sheet and Rod, Gaskets, 

Products; see also Tubing, 


Washers, Screw Machine 
Vulcanized Fibre.) 


Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 
Insulation Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Ill. 
Mica Insulator Co., 
National Vulcanized Fibre Co., 

less,”’ “‘Vul-Cot.’’ 

Solar Mfg. Corp., Bayonne, N. J. 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co., 
‘‘Fyberoid,’’ ‘‘Ohmoid.’’ 


200 Varick, New York, N. Y. 
Wilmington, Del. ‘‘Peer- 


Wilmington, Del 


FINISHES 
(Paints, Lacquers, Enamels.) 
Alrose Chemical Co., 180 Mill St., Providence, R. I. 


Gulf Bldg., Pittsburgh, 
Varick, New York, 


Aluminum 
Pa 
Ault & 
a. Ee 


Company of America, 


Wiborg Corp., 

**Polymerin.”’ 

Egyptian Lacquer Mfg. Co., 
rex, N.Y 


Maas & Waldstein Co., Newark, N. J. 
New Wrinkle, Inc., Dayton, Ohio. 


Dept. 75, 


Rockefeller Center, New 


“‘Coprene.”’ 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

Alden Products Co., 186 N. Main, Brockton, Mass 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
ms Se 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

Bo stk ym Insulated Wire & Cable Co., Dorchester, Mass. 

Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind. 

General Elec. Co.. Section Q-2121. Appliance and Mer- 
chandise Dept., Bridgeport, Conn 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 


FLEXIBLE RESISTORS. 


sistance Line. 


FLUORESCENT SOCKETS. 
Lamp. 


FLUX, Brazing 


Handy & Harman, 82 Fulton, 


See Cords, Re- 


See Sockets, 


New York, N. Y. 


FUSE METAL. See Aluminum, also Zinc. 
FUSES, Enclosed 


Chase lawmut Co., Newburyport, Mass “‘Shawmut,”’ 
“St ur Lag,”’ Therm-a-Trip.”’ 
Dante Elec. Mfg. Co.. Bantam, Conn 


General Elec. Co.. Section Q-2121 Appliance and Mer- 







I Dept., Bridgeport, Conn 
Jetfer sctric Co Bellwood, Ill 
Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, III. 
Trico Fus se Mfg.Co., Milwaukee, Wis. ‘‘Trico,”’ ‘‘Kant- 
ark.’ 
FUSES, Potential 
Littelfuse, Ir 4753 Ravenswood Ave., Chicago, Il. 


GASKETS, Felt. See Felt. 


GASKETS, Fibre. See Fibre, Vulcanized. 


SAVORS. Air Gap 
Commutator an er Co., 


re, I 


1008 Park Ave., Syca- 


ee Vacuum 
inen tric Co., 903 Merchandise Mart., 
i l 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O 
P adelphia, Pa 


Chicago, 


GEARS 1 AND eee Metal 
year Speci 2 Me 1 <Ave., 
I 


Chicago 





James Mfg. Co., D. O., 1120 W. Monroe, Chicago, I) 
Perkins Machine & Gear Co., Springfield, Mass. 
Thompson Clock Co., H. C., Bristol, Conn. 


GEARS AND PINIONS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, . Del. 

Formica Insulation Co., 
cinnati, O 

Gear Specialties, Inc., Medill Ave., 


General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass. ‘‘Fabroil,’’ ‘‘Textolite.’ 

James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Il 

Mica Insulator Co., 200 Varick, New York, N. Y 
‘*Lamicoid.’’ 

National Vulcanized Fibre Co., 

Perkins Machine & Gear Co., Springfield, Mass. 

Richardson Co., Melrose Park (Chicago), Ill. 

Synthane Corp., Oaks, Pa. (Graphited.) 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co., 
“‘Ohmoid.’’ 


4638 Spring Grove Ave., Cin 


2650 W. Chicago 


Wilmington, Del. 


Wilmington, Del 


GEAR MOTORS. See Motors. 


GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


GENERATORS. 


Generators. 


See Motors, also Plating 


GLASS 
See also, Tubing & Sleeving, Saturated 


Corning Glass Works, Insulation Div., Corning, N. Y 
GLASS-FIBRE INSULATION 
Owens-Corning Fiberglas Corp., Toledo, Ohio 


““Fiberglas.’’ 


GLUE POTS. See Pots and Ladles. 
GRAPHITE BEARINGS. See Bearings & 
Bushings, Graphite. 


GUARDS LAMP, Portable 


McGill Mfg. Co., Electrical Div. Valparaiso, Ind 


GUMMED PAPER. See Paper, Gummed 


HANGERS, Ball and Roller Bearing 
S K F Industries, Inc., Front & Erie Ave., Philadel 
phia, Pa. 


HARNESS, Wire. See Flexible Leads. 


HEATING ELEMENTS. 
Elements, Resistance 


See Units 
Heating. 


and 


INSTRUMENTS, Drawing 


Post Co., Frederick, Box 803, Chicago, II 


INSTRUMENTS, Laboratory Standard 
Biddle Co., James G., 1211-13 Arch St., Philadelphia 
P 


DeJur-Amsco Corp., Dept. EM51, Shelton, 
G-M Laboratories, Inc., 4310 N. Knox Ave., 
General Elec Co., Schenectady, N. Y 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa 
Instrument Specialties Co., Inc., Little Falls, N. J. 


Conn 
Chicago, Il 


Olsen Testing Machine Co., Tinius, 580 N. 12th, Phila 
delphia, Pa. 
Precision Apparatus Co., 647 Kent Ave., Brooklyn, N. Y¥ 


Shallcross Mfg. Co., 10 
Simpson Elec. Co., 
Triplett Elecl. 
Weston Elecl. 
Newark, N. 
Westinghouse Elec. 
burgh, Pa. 


Jackson Ave., Collingdale, Pa 
5200 Kinzie, Chicago, Il 
Instrument Co., Bluffton, O. 
Instrument Corp., 582 Frelinghuysen Ave 


& Mfg. Co., Dept. 7-N, East Pitts 


INSTRUMENTS, Portable and Switchboard 
Biddle Co., James G., 1211-13 Arch St., Philadelphia, 
Pa 
De-Jur-Amsco Corp., Dept. 
Ferranti Electric, Inc., 30 
York, N. Y 
General Elec. Co., Schenectady, N. Y 
H-B Elec. Co., Inc., 2503 N. Broad, 
Simpson Elec. Co., 5200 Kinzie, Chicago, Ill 
Triplett Elecl. Instrument Co., Bluffton, 0 
Wagner Elec. Corp., 6400 Plymouth Ave., St 
Weston Elecl. Instrument Corp., 
Newark, N. J 
Westinghouse Elec. & Mfg. Co., 
burgh, Pa. 


INSTRUMENTS, 
Tachometers. 


INSULATION (Insulating) (Insulators) 
Beads See Beads, Insulating. 

Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth. See Cloth, Insulating. 

Composition. See Plastics. 
Compounds. See Varnish, 

Compounds. 


EM51, Shelton, 
Rockefeller 


Conn 
Plaza, New 


Philadelphia, Pa 
Louis, Mo 
582 Frelinghuysen Ave. 


Dept. 7-N, East Pitts 


Speed indicating. See 


Insulating; also Wax and 


Fibre. See Fibre, Vulcanizer; also Plastics 
Fibre Glass. See Gilass-Fibre Insulation 
Lava. See Lava. 


Mica. See Mica. 

Molded. See Plastics 

Paper. See Paper, Insulating 

Phenolic Fibre. See Plastics 

*lastics. See Plastics. 

Porcelain. See Porcelain. 

Slot See Paper, Insulating; also Cloth 

Tape See Tape 

Tubing See Tubing, Varnished 
ing, Laminated Phenolic; also 
Fibre. 

Varnist! See Varnish, Insulating 

Vulcanized Fibre See Fibre 

Wax. See Wax and Compounds 


Insulating 


Fabrics; also Tub- 
Tubing, Vulcanized 


INVERTERS, 
Current. 


Current. See Rectifiers, 
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TAKE THE PLACE OF MF TAL 2 


Many product parts formerly cast, stamped, or machined 
of metal have been replaced and made better with dry- 
process molded porcelain. In addition to having high 
dielectric strength, dry-process porcelain does not rust 
or corrode. It is impervious to moisture and is unaffected 
by most acids. The stove part shown above formerly 
of metal is now better made in porcelain. Universal 
Porcelain engineers will be glad to help you design 
practical porcelain parts to replace metal parts on your 
products. Remember porcelain can be supplied in any 
color desired. Send samples or blueprints. 


THE UNIVERSAL ctay propucts co. 


1540 EAST FIRST STREET SANDUSKY, OHIO 















































Specify Sherman 


i Uj G S a n d Sherman provides an un- 


usually extensive line of 


Lugs. Terminals, and Con- 
T + 8 nectors. We particularly 
invite inquiries from con- 
cerns who will use _ this 
Gl material to aid America’s 
war efforts. 
H. B. SHERMAN MFG. CO. 


Battle Creek, Mich: 
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FOR ELECTRIC HEATING APPLIANCES 
ANY SIZE om ANY SHAPE 








HEATING ELEMENT INSULATION 


THE LOUTHAN MANUFACTURING COMPANY 
NEW YORK EAST LIVERPOOL, OHI LOS ANGELES 


FEBRUARY 1942 





FOR RELIABLE OPERATION 


USE G-E 
COPPER-OXIDE RECTIFIERS 


Extensive research in copper ... fifteen 
years manufacturing experience .. . exact- 
ing methods of oxidation and manufacture 
... test after test... all provide superior 
operating characteris- 
tics and long life for 
G-E Rectifier Units. 





TYPICAL 
PROFITABLE 


APPLICATIONS 
Battery Charging 

Cathodic Protection 

Closing Circuit Breakers 

Control Circuits 

Direct-current Motors 

Electric Arc Supply 

Electric Valves 

Electroplating 

Electrical Measuring Instruments 
Electro-chemical Processes 

Elevator Control 

Field Excitation 

Magnet and Solenoid Operation 
Magnetic Clutches 
Motion Pictures, Radio 
Relays, Signal Circuits 
Telegraph, Telephone 
Time Clocks and Bells. 





For more information on any of the diverse applications 
possible with G-E Copper-Oxide Rectifiers, just write 
Section A-2122, Appliance & Merchandise Department, 
General Electric Company, Bridgeport, Connecticut. 


GENERAL {& ELECTRIC 


IRONS, Soldering. (Soldering Irons, Ma- 
chines & Control] Stands.) 

Electric Soldering Iron Co., Inc., Deep River, Conn 
**Esico.’’ 

General Elec. Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Stanley Tools Division of the Stanley Works, New Bri 
tain, Conn 

Sta-Warm Elec. Co., 565 N. Chestnut Ravenna, O 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa 

Vulean Elec. Co., Lynn, Mass 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.”’ 


KITS, Assembly 
(for electronic and electro-mechanical applications.) 
R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 


KNOBS, Radio and Instrument 

Alden Products Co., 186 N. Main, Brockton, Mass. 

American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Ll 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi- 
eago, Ill. 

Kurz Kasch, Inc., Dayton, O 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logans 
port, Ind. 

Rogan Brothers, 2001 S. Michigan Ave., Chicago, Ill. 


LACQUERS. See Finishes. 
LAMINATED PLASTICS. See Plastics. 
LAMINATION DIES. See Dies & Mlds. 
LAMPHOLDERS. See Sockets. 


LAMPS, Incandescent 
(Standard, Miniature, Tubular and Infra-Red) 
General Elec. Co., Lamp Dept., Nela Park, Cleveland, O 
Herzog Miniature Lamp Works, Inc., 12-19 Jackson 
Ave., Long Island City, N. Y. é 
North American Elec. Lamp Co., 1082 Tyler, St. Louis, 
Mo. 


LAMPS, Ultra-Violet 
Continental Elec. Co., 903 Merchandise Mart, Chicago, 


Ill. 
General Elec. Co., Lamp pot. Nela Specialty Div., 
410 Eighth, Hoboken, N. J. 


LATHES 
Gisholt Machine Co., 1119 E. Washington Ave., Madi- 
son, Wis. 


LAVA 


American Lava Corp., Chattanooga, Tenn. ‘ 
Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘“‘Lavite.”’ 


LEADS, FLEXIBLE. See Flexible Leads. 


LETTERING EQUIPMENT 
Post Co., Frederick, Box 803, Chicago, III. 


LIGHTS, Pilot or Indicator 

Alden Products Co., 186 N. Main, Brockton, Mass 

Dial Light Co. of America, 90 West, New York, N. Y 

Drake Mfg. Co., 1713 W. Hubbard, Chicago, Ill. 

General Elec. Co., Lamp Dept., Nela Specialty Div., 410 
Eighth, Hoboken, N. J. 

Herzog Miniature Lamp Works, Inc., 12-19 Jackson 
Ave., Long Island City, N. Y. 

Kirkland Co., H. R., Morristown, N. J. 


SIGNAL, 
SPECIAL, 
INDICATOR 


of highest quality. 
In all voltages up 
to 250. We invite 
inquiries from 
manufacturers. 


Oe 
MINIATURE LAMP WORKS 


ie I tel ah 
LONG ISLAND CITY NEW YORK 


Our engineering staff will solve your problem 





Mallory & Co., Inc., P. R., Indianapolis, Ind 
R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 


LIMIT SWITCHES. See Switches, Limit. 
LOCK NUTS. See Nuts, Self-Locking. 


LOCK WASHER SCREWS. See Screws, 
Lock Washer. 


LOCK WASHERS. See Washers, Lock 
and Spring. 


LUGS, Copper 

Burndy Engineering Co., Inc., 459 East 133rd St., New 
York, N. Y. 

Chase Shawmut Co., Newburyport, Mass 

Dante Elec. Mfg. Co., Bantam, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Ilsco Copper Tube & Products, Inc., Station ‘‘M 
Cincinnati, (Mariemont) O. 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O 

a Co., 17 Virginia Ave., Providence 
‘ 

Sherman Mfg. Co., H. B., Battle Creek, Mich 


MACHINE SCREWS. See Bolts, Nuts & 
Screws, Machine. 


MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 


MACHINES, Balancing 


Gisholt Machine Co., 1119 E. Washington Ave., Mad 
ison, Wis 


Olsen Testing Machine Co., Tinius, 580 N. 12th, Phila 
delphia, Pa. 


MACHINES, Die Casting 


Kux Machine Co., Dept. E, 3930-44 West Harrison St., 
Chicago, Ill. 


MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


MACHINES, Marking & Stamping 
Markem Machine Co., Keene, N. 


MACHINES, Metalworking 
(Benders—Brakes, Shears) 

O’Neil-Irwin Mfg. Co., 321 8th Ave. S., Minneapolis, 
Minn. 


MACHINES, Numbering 
Numberall Stamp & Tool Co., Inc., Huguenot Park 
Staten Island, N. Y. 


MACHINES, Printmaking 

Charles Bruning Co., Inc., 100 Reade, New York, N. Y 
(Black & White Prints) 

Ozalid Products Division General Aniline & Film Corp 
Johnson City, N. Y. (Whiteprint Machines) 

Pease Co., C. F., 2605 W. Irving Park Rd., Chicago, 
Il (Blueprint Machines) 


MACHINES, Riveting 
Chicago Rivet & Machine Co., 9609 W. Jackson Blvd 
Bellwood, Ill. 


MACHINES, Screwdriving 

Henry Carlander, 525 W. 146th St., New York, N. Y 

Detroit Power Screwdriver Co., 2801 West Fort St., De- 
troit, Mich 

Stanley Tool Div. of the Stanley Works, New Britain 
Conn 


MACHINES, Testing 
Olsen Testing Machine Co., Tinius, 580 N. 12th, Phila 
delphia, Pa 


MACHINES, Wire eee 
Durant Mfg. (¢ 1962 Nort Buffum St., Milwaukee, 
Wis 


MAGNESIUM ALLOYS. See Alloys, Mag- 


nesium. 


MAGNETOS 
Fairbanks, Morse & Co Dept. L26, 600 So. Michigan 
Ave., Chicago, Ill 


MAGNETS, Lifting 


Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J. see 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 


MAGNETS, Permanent 
General Elec. Co., Schenectady, N. Y. 
Mallory & Co., Ins., P. R., Indianapolis, Ind 


MANUFACTURING, Contract 
Bridgeport Brass Co., Bridgeport, Conn 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


MELTING POTS AND LADLES. See 
Pots & Ladles. 


METAL PARTS, Decorative 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill 


METAL Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

C..8 srainin Co., 20 Van Dam, New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J 
“*Calliflex.’’ 

Chace Co W. M., 1608 Beard Ave., Detroit, Mich 

Dole Valve Co., 1901 Carroll Ave., Chicago, III. 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. ‘‘Truflex.’’ 

Wilson Co., H. A., 105 Chestnut, Newark, N. J 
“*Wilco.”’ 


METALS, Colored. See Metals, Pre- 
finished. 


METALS, Laminated. See Metal, Ther- 
mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co., Peru, Ill. ‘‘Nickeloid,’’ ‘Tint 
Metal.’”’ 

Thomas Steel Co., Warren, O 


METALS, Pressed Powder 

Gibson Elec. Co., 8349 Frankstown Ave., Pittsburgh (21), 
Pa. ‘‘Gibsiloy.’’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind 


METERS. See Instruments. 


MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y¥ 

General Elec. Co., Section Q-2121. Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y¥ 
**Micanite.”’ 

New England Mica Co., Inc., Waltham, Mass. ‘‘Y-26,” 
ow ants 


Y-27. 
Richardson Co., Melrose Park (Chicago), Ill. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 


MOLDED INSULATION. See Plastics. 


MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes 
American Electro Metal Corp., 320 Yonkers Ave., Yonkers 


Callite Tungsten Corp., 547-39th, Union City, N. J 

Mallory & Co., P. R., Inc., Indianapolis, Ind 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


MOTOR DRIVE UNITS. See Drives 
chine Tool. 


, Ma- 


MOTOR-GENERATORS. See Motors. 


MOTOR STARTERS. See Controllers, Mo- 
tor. 


MOTORS 

Alliance Mfg. Co., Dept. H, Alliance, O 

Baldor Elec. Co., St. Louis, Mo. 

Barber-Colman Co., Rockford, I11. 

Black & Decker Elec. Co., Kent, O 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill 

Century Electric Co., 1806 Pine, St. Louis, Mo 

Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. 

Delco Products, Division General Motors Corp., Dayton, 
Oo 

Dumore Company, ‘‘104-A,’’ Racine, Wis 

Eicor, Inc., 1062 W. Adams, Chicago, III. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks, Morse & Co., Dept. L26, 600 So. Michigan 
Ave., Chicago, Ill 

ee Die & Stamping Corp., 265 Canal, New York, 

General Elec. Co., Schenectady, N. Y. 

General Industries Co., Dept. 10, Elyria, O. 

Hansen Mfg. Co., Princeton, Ind. ‘‘Synchron.’ 

Haydon Mfg. Co., Inc., Forestville, Conn. 

Heinze Electric Co., Div. of Consolidated Elec. Lamp 
Co., Lowell, Mass. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Imperial Elec Co., Akron, O. 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, III. 

Kingston-Conley Electric Co., 68 Brook Ave., North 
Plainfield, N. J 

Leland Elec. Co., Dayton, O. 

Master Elec. Co., Dayton, O. 

Motorstat Elec. Corp., 5005 Euclid Ave., Cleveland, O 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 

Peerless Elec. Co., Warren, Ohio. 

Pioneer Gen-E-Motor, Chicago, II. 

Reliance Elec. & Engrg. Co., 1088 Ivanhoe Rd Cleve 
land, O. 

Signal Elec. Co., Menominee, Mich. 

Smith Mfg. Co., Inc., F. A., 101 Davis, Rochester, N. Y 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

— Elec. Corp., 6400 Plymouth ‘Ave., St. Louis. 
Mo. 

Wesche Elec. Co., B. A., Dept. 306, Cincinnati, Ohio 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 








MOUNTINGS, (Bonded) Rubber 
Lord Mfg. Co., Erie, Pa. 


MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs & Jacks, Radio. 


NICKEL 
Driver-Harris Co., Harrison, N. J. 
International Nickel Co., Inc., 67 Wall, New York, N. Y 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 
American Brass Co., Waterbury, Conn. 
Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
—— & Brass, Inc., 230 Park Ave., New York, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.”’ 
Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


NUTS, LOCK. See Nuts, Self-Locking. 


NUTS, Machine Screw. See Bolts, Nuts 
and Screws. 


NUTS, Self-Locking 

Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J. 
Palnut Co., Inc., 65 Condier, Irvington, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


ELECTRICAL MANUFACTURING 
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THE BENDIX DIVISIONS 


WE 


SERVE 


SCINTILLA MAGNETO DIVISION 
lridio-Platinum Magneto Points 
ECLIPSE AVIATION DIVISION 
Brushes, Rings, Contacts 
PIONEER INSTRUMENT DIVISION 
Pivots, Parts and Assemblies 
PHILADELPHIA DIVISION 
Bi-metal, Contacts, Special Material 
BENDIX MARINE DIVISION 
BENDIX RADIO DIVISION 
JULIEN P. FRIEZ DIVISION 
ECLIPSE MACHINE DIVISION 


Use “Deep Relief” 
BRANDING of All 


Lettering and Designs on 
Blank Stock Plastic Parts 


* Do you want to SAVE 
MONEY on expensive dies and 
extra molding costs? Let Rogan 
Brothers BRAND deep relief 
lettering and markings on BLANK 
plastic panels, dials, housings, 
handles, knobs, etc., after 
molding. You will find it clear 
and sharp — as ened as molded 
lettering itself. SAVES TIME. 
SPEEDS DEFENSE DELIVERIES! 








Here Are 2 Examples: Upper view shows Rogan 
deep relief BRANDING used on Operadio 
Mfg. Co.'s., intercommunication systems bakelite 
molded housing. Lettering is clear and sharp on 
curved or flat surfaces. View at left reveals advan- 
tage of branding small stock parts. Large or small, 
curved, round, conical parts — send them to us for 
branding that won't scratch and can't rub of. Write 


ROGAN BROTHERS 
2001 S. Michigan Ave. 
Chicago . Illinois 
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BAKER 
CONTACTS 


FLYING 


In the all-out defense effort in which our country 
is now engaged, the contributions of Bendix 
Aviation Corporation are universally acknowl- 
edged. We are proud that Baker Contacts and parts 
are built into many of the Bendix products and are 
functioning every hour of the day to keep our air 
defense operating smoothly and effectively. 


No matter what you may need in contacts, whether 
for light or heavy duty, whether of platinum, 
palladium or their alloys; silver, gold or tungsten; 
we can supply you. We are the largest refiners and 
workers of the platinum metals in the world and 
our engineering staff is always ready to consult 
with you. Maybe we can help you right now. 
Why not call us in? 


BAKER & CO., INC. 


113 Astor St., Newark, N. J. 


New York San Francisco 


Chicago 









CHACE Jhermostatic 


‘Limit Control 


Tue Mercoin CORPORATION, CHICAGO, /LLINOIS 


This Mercoid Limit Control is designed to protect the 
furnace from overheating. A new feature is the outside 
adjustment located in center, on front of instrument. 
This adjustment facilitates setting of operating range. 
To insure positive and uniform action of this control, 
Chace High-Temperature Thermostatic Bimetal is used 
for the actuating element. Whenever automatic action 
is desired at some pre-determined temperature, always 
specify Chace Bimetal for reliable, uniform movement. 
Sheets, strips and finished parts for your assembly. 


W. M. CHACE CO. 


1608 Beard Avenue - - + Detroit Mich. 


























NALCO 


Infra-Red Ray Lamps 
For Radiant Energy-Drying 


Standardize on Nalco 
Dritherm, Carbon Filament Lamps... 
available in Inside-Sil- 
vered or Clear Glass 
types. 

Write for descriptive literature. 


North American Electric Lamp Company 
1082 Tyler Street, St, Louis, Mo. 


INFRA . RED 
DRITHERM 










*‘NEW— STREAMLINED 
UNBREAKABLE 


Modernize your equipment 
Reduce selling resistance 
Give added sales features 
Insure proper lubrication 
Built for real service 


IT PAYS TO MODERNIZE 
WITH 


DTH a 


Neutral (pH7) High Dielectric 


ACID-FREE 
GUMMED PAPER 


SHEETS AND TAPE 


For manufacturers of smail electric 
coils, reactors and paper tubes 


MADE BY 


ee eta 


PHILADELPHIA, PENNSYLVANIA 





MOLDED PLASTICS 


By INDUSTRIAL 


MOLDS are built in our own Tool Room, 
backed by over 20 years’ experience in making 
Plastic Molds. 


MOLDED PARTS are produced with the latest 
type of equipment and the parts are subject to a 
rigid inspection before leaving our plant 


INDUSTRIAL 


MOLDED PRODUCTS COMPANY 
2035 CHARLESTON ST. * CHICAGO, ILL. 
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CONTACTS 


METAL CUT, METAL PUNCHED, 
METAL FORGED 
Produced from highly fused pure Tungsten metal, eliminating 
excessive oxidation or pitting. Purity prevents film coatings 
from adhering to contact surfaces. Electrical contact surface 
resistance is maintained at a minimum, and long service life 

is assured. Write for illustrated bulletin. 
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NUTS, Wing 
Central Screw Co., 3519 Shields Ave., Chicago, III. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 


OHMMETERS. 
OIL SEALS. 


OILERS 
Gits Bros. Mfg. Co., 
Ill. 
Hunter Pressed Steel Co., Lansdale, Pa. 
Speedway Mfg. Co., 1828 S. 52nd Ave., 
Trico Fuse Mfg. Co., Milwaukee, Wis. 
*‘Levomatic,’’ ‘‘Drip-Drop.’’ 


OIL-LESS BEARINGS. 
Bushings, Graphite; 


See Instruments. 


See Seals, Oil. 


1854 8S. Kilbourn Ave., Chicago, 


Cicero, Ill. 
*‘Opto-Matic,’’ 


See Bearings & 
Bearings & Bush- 


ings, Non-Metallic. 

OSCILLOGRAPHS. See Instruments, also 
Testers. 

OVENS, Industrial and Laboratory 


Annealing, Drying, 
General Electric Co., 
Trent Co., Harold E., 


Temper Drawing, Mold Baking 
Schenectady, N. Y. 
619 N. 54th, Philadelphia, Pa. 


PACKING MATERIAL 
Kimberly-Clark Corp., Neenah, Wisc. 
Wadding. ) 


PAINT. 


(‘‘Kimpak’’ Crepe 


See Finishes 

PANELS, Metal. 

Crowe Name Plate & Mfg. Co., 
Chicago, Ill. 

PAPER, Asbestos 

Burnside Co., The, East Hartford, 


PAPER, Gummed 
Paper Manufacturers Co., 


PAPER, Insulating 
Fish Paper, Press Board, Fiber Board, Fuller Board, 
Slot Insulation. 
Brand & Co., Wm., 


1752 Waveland Ave., 


Conn 


Philadelphia, Pa. ‘‘Neutrelec.’’ 


276 Fourth Ave., New York, N. Y. 


**Turbo.’”’ 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

The Burnside Co., East Hartford, Conn. 

Cottrell Paper Co., Inc., Dept. M, Fall River, Mass. 


Endurette Corp. of America, Cliffwood, N. J. 
General Elec. Co., Section Q-2121. Appliance and Mer- 


chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Kimberly-Clark Corp., Neenah, Wis. (Kimsul—for 


Thermal insulation. ) 
Mica Insulator Co., 
‘‘Armatite,’’ ‘‘Duro,’’ ‘‘Micoid.’’ 
National Vulcanized Fibre Co., 
‘“‘Campbellite,’’ ‘‘C-F,’’ ‘‘Peerless.’’ 
Taylor Fibre Co., Norristown, Pa. 
Volcker. Milton G., 112 East 19th St.. 
West Virginia Pulp & Paper Co., 
230 Park Ave., New York, N. Y. 
ite.”’ 
Westinghouse Elec. 
burgh, Pa 
Wilmington 


200 Varic, New York, N. Y. 


Wilmington, Del. 


New York, N. Y. 
Pulp Products Dept., 
“*Electrite,’’ ‘‘Dens- 
& Mfg. Co., 


Dept. 7-N, East Pitts- 


Fibre Specialty Co., Wilmington, Del. 
PEGS, Armature 
Insulation Manufacturers 
Blvd., Chicago, Ill 
Mica Insulator Co., 200 Varick, New York, N. Y. 
National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 


Corp., 565 W. Washington 


PHENOLIC COMPOUNDS. 
PHENOL FIBRE. See 
PHOSPHOR BRONZE 


American Brass Co., Waterbury, Conn 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 

Bridgeport Brass Co., Bridgeport, Conn. 

sunting Brass & Bronze Co., Toledo, O. 

Driver-Harris Co., Harrison, N. 

Phosphor Bronze Smelting Co., 
Philadelphia, Pa 

Revere Copper & Brass, Inc., 
me 


See Plastics. 


Plastics. 


J 
2212 Washington Ave., 
230 Park Ave., New York, 


Scovill Mfg. Co., 65 Mill, 
Seymour Mfg. Co., 


Waterbury, Conn 
49 Franklin, Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 


Bradley Laboratories, Inc., 82 Meadow St., New Haven, 
Conn 

Continental Electric Co., 903 Merchandise Mart., Chicago, 
Til 


DeJur-Amsco Corp., Dept. EM51, Shelton, Conn. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill. 
General Elec. Co., Schenectady, N. Y. 

General Control Co., Cambridge, Mass. 

United Cinephone Corp., Torrington, Conn. 


PILLOW BLOCKS, Ball & Roller Bearing 
Ahlberg Bearing Co., 3030 W. 47th St., Chicago, Ill. 
Fafnir Bearing Co., New Britain, Conn. 


Norma-Hoffmann Bearings Corp., Stamford, Conn. 


S.K.F. Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. ‘‘Rubber Flex.’’ 
PILOT LIGHTS. See Lights, Pilot. 


PINIONS. See Gears & Pinions. 


PINS, Assembly 
Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J. 


PINS, Cotter 


Hubbard Spring Co., M. D., 575 Central Ave., 
Mich. 


PINS, Dowel 


Allen Mfg. Co., Hartford, Conn 


Pontiac, 





PLASTICS, Laminated or Molded 
(See also Tubing, Laminated Phenolic, also Tubing, 
Extruded Plastic.) 
Main, 


Alden Products Co., 186 N. Brockton, Mass. 


American Insulator Corp., New Freedom, Pa. ‘‘Aico.’’ 
(Cold Molded.) 

Auburn Button Works, Inc., Auburn, N. Y. 

Bakelite Corp., 30 E. 42nd, New York, N. Y. 

Barber-Colman Co., Rockford, Il. 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 


ton, Del. 

Catalin Corp., 1 Park Ave., New York, N. Y. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Ill. 

Dow Chemical Co., Midland, Mich. ‘‘Dowmetal.’’ 

Durez Plastics & Chemicals, Inc., 1162 Walck 
North Tonawanda, N. Y. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass. ‘“Textolite.’’ 

General Industries Co., Molded Plastics Div., Olive & 


Road 


Taylor, Elyria, O. 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi 
cago, Ill. 

Industrial Molded Products Co., 2035 Charleston, Chi- 


cago, 1. 

Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
N. J. 

Judson Co., N. Haddon, 424 W. Mt. Airy Ave., Phila 


delphia, Pa. 
Kurz-Kasch, Inec., Dayton, O 
Macallen Co., 16 Macallen, Boston, Mass. 
Mica Insulator Co., 200 Varick, New York, N. Y. 


“*Lamicoid.’’ 
Monsanto Chemical Co., Plastics Div., Springfield, Mass. 


National Vulcanized Fibre Co., Wilmington, Del.. ‘‘Phe- 
nolite.’’ 
Northern Industrial Chemical Co., 11 Elkins St., So 


Boston, Mass 
Plax Corporation, 135 Walnut St., Hartford, Conn. 
Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.”’ 
Rogan Bros., 180 N. Wacker Drive., Chicago, Il. 
Suprenant Electric Insulation Co., 84 Purchase St., 
Boston, Mass. 
Oaks, Pa. 


Synthane Corp., 

Taylor Fibre Co., Norristown, Pa 

Watertown Mfg. Co., Watertown, Conn. 

Westinghouse Elec. & Mfg. Co., Dept. 
burgh: Pa. _‘‘Prestite.’’ 

Wilmington Fibre Specialty Co., 
“‘Ohmoid.”’ 


PLATES, Carbon Resistance 
Becker Brothers Carbon Co., 3540 S. 52nd Ave., Cicero, 
Tl 


3302-3320 48th Ave., 


7-N, East Pitts- 
Wilmington, Del 


Morganite Brush Co., Inc., 
Island City, N. Y. 

Superior Carbon Products, Inc., 
land, Ohio. 

Trent Co., Harold E., 619 N. 


Long 


9115 George Ave., Cleve- 


5th, Philadelphia, Pa. 


PLATES, Name 

Crowe Name Plate & Mfg. Co., 1752 
Chicago, Ill. 

Whittier Co., Div. 
mometer Co., 


Waveland Ave., 


of, The H. R., Cooper Oven Ther- 
Pequabuck, Conn. 


PLATING GENERATORS 

Eicor, Inc., 1062 W. Adams, Chicago, Ill. 
Electric Specialty Co., 213 South, Stamford, 
General Elec. Co., Schenectady, N. Y¥ 


Conn . 


PLATING PROCESS, Nickel, 

General Elec. Co., Section Q-2121. 
chandise Dept., Bridgeport, Conn 

United Chromium, Inc., 51 East 42nd S&t., 
~~ = 


Zinc 
Appliance and Mer- 


New York, 


PLATINUM. See Points, Contact. 


PLIERS & TOOLS 

Klein & Sons, Mathias, 3200 Belmont Ave., Chicago, Ill 
PLUGS, Attachment 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 


Industrial Control 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 
General Elec. Co., Section Q-112A. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 


PLUGS, Expansion 


Hubbard Spring Co., M. D. 575 Central Ave., Pontiac, 
Mich. 

PLUG & CORD SETS 

Alden Products Co., 186 N. Main, Brockton, Mass 


Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 
Belden Mfg. Co., 4633 W. Chicago, Tl. 
General Elec. Co., Section Q-2121. Appliance and Mer- 

chandise Dept., Bridgeport, Conn 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


PLUGS & JACKS, Radio 
Alden Products Co., 186 N. Main, Brockton, 
Juardian Elec. Mfg. Co., 1627 W. Walnut, 
Jones, Howard B., 2300 Wabansia Ave., 


Industrial Control 


Van Buren, 


Mass. 
Chicago, Til 
Chicgao, Ill. 


PLUGS & SOCKETS, Multiple Contact 
Alden Products Co, 186 N. Main, Brockton, Mass. 
Guardian Elec. Mfg. Co., 1627 W. Wainut, Chicago, Ill. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


POINTS, Contact 
Molybdenum, Platinum, Silver, Special Al- 
loys. 

American Electro Metal Corp., 320 Yonkers Ave., Yonk- 
ers, N. Y 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

C. S. Brainin Co., 20 VanDam, New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J. 

Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 


0. 
General Plate Div. Corp., 34 
Forest, Attleboro, 
Gibson Electric Co., 8349 Frankstown Ave., 
(21), Pa. ‘‘Gibsiloy.’’ 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Metroloy Co. Inc., 57 E. Alpine St., Newark, N. J. 


PORCELAIN 
Akron Porcelain Co., Akron, O. 
American Lava Corp., Chattanooga, 


Tungsten, 


of Metals and Controls 
Mass. 
Pittsburgh 


Tenn. 


ELECTRICAL MANUFACTURING F 















Pulp Products Department 
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Ave., CORRY, PENNSYLVANIA 
—— 230 Park Avenue. New York.N.Y. 35 €.Wacker Drive. Chicago. Ill 
This insula- 
Mer tion material, 
ait especially suitedto 
FRAHM precision machin- 
FREQUENCY METER ery, is finding ex- 
’ i. 15 VOLTS tensive use today 
' as a substitute for 
‘ontro! materials now on 
mH = the priority list. 
60 62 Many new uses 
ontiac CYCLES , have been found 
AMES G. BIDDLE CO forLAVITE, taking 
ss advantage of its 
om electrical and me- 
1 - chanical properties 
_ Mass : ° e that off hi h i- 
A Dependable Miniature LAVITE See oe 
8. electric strength, 
#0, 0 FREQUENCY METER STE A TITE low moisture ab- 
not FOR POWER FREQUENCIES BETWEEN tae 
eo 15 AND 500 CYCLES PER SECOND an 
‘a and high heat. 
— No pivots, jewels or pointer. Indication is by resonant 
. eon eee tie ott See ae — Now is a good op- 
imple. Rugged. Unaffected by wave form or by ordinary ortunity to check 
Y voltage and temperature changes. Wide-range portable ioe Mi. STEWARD LAVITE. aaa 
leveland and switchboard types also available. Write for Bulletin ee ae 
on, 1695-Q. MFG. COMPANY fiji 
ittsburgl an : be oe 
= brag yee ene Perri css neek promptly on re- 
- James G. Biddle Co. con oe 
ELECTRICAL AND SCIENTIFIC INSTRUMENTS Pe oa Oe TE — bi Wri 
1211-13 ARCH STREET PHILADELPHIA, PA. aera oO rite 
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Colonial Insulator Co., 937 Grant, Akron, O. ‘‘Porcelex 

Imperial Porcelain Wks., Inc., Trenton, N. J. 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

National Porcelain Co., Trenton, N. J. 

N. J. Porcelain Co., Trenton, N. J. 

Square D Co., Detroit, Mich. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
“Nu Blac,”’ ‘‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Universal Clay Products Co., 1540 E. First, Sandusky, 
0 


POTENTIOMETERS. See Resistors, Radio 
Control 


POTS & LADLES, Melting 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
“‘Dunco.’ 

Electri 


General 






Idering Iron Co., Inc., Deep River, Conn. 

Electric Co., Schenectady, N. Y. 

Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O 
‘*Triplex.’ 

Trent Co., Harold E. 619 N. 54th, Philadelphia, Pa 

Vulcan Elec. Co., Lynn, Mass. 

Weigand Co., Edwin L., 7530 Thomas Blvd., Pittsburg! 
Pa. ‘‘Chromalox.’’ 


POWER TOOLS. See Tools, Power. 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 


PRESSES, Plastic Molding 

Kux Machine Co., Dept. E, 3930-44 West Harrison St., 
Chicago, Ill 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 

Philadelphia, Pa 

tson-Sti ar ‘ 


Wat mat! r] rhe Roselle Park, N. J 
PRESSES, Metal Stamping 
Watson-Stillman Corp., The, Roselle Park, N. J 


PROCESS EQUIPMENT 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PUMPS, Vacuum and Pressure 

New Jersey Machine Corp., 1900 Willow Ave., Hoboken, 
N. J 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 













ELLE INS RE I. ET 


When properly adjusted, iron 
cannct overheat or burn off its 
tin. tron can be maintained at 
any desired temperature while 
in the stand. Complete control 
of tip temperature possible. 
When removed, full current is 
instantly appliedto iron. Send 
for bulletin. 


ELECTRIC SOLDERING IRON CO., INC. 


CONNECTICUT 


eh SA 


CENTRALAB 


FIXED AND VARIABLE RESISTORS 
SELECTOR SWITCHES 
CERAMIC CAPACITORS 


Write for interesting literature 


CENTRALAB: Division of Globe Union Inc., Milwaukee, Wis. 


LECTReK 


Vitreous Enameled 


RESISTORS 1 


Made for long, dependable 
service. 
More Economical to buy and 
to use. 
Complete range of fixed, 
tapped and adjustable types. 
Write for samples; no obli- 
gation. 


en eed ee 


Si3st west 25 t# PLACE 
CHICAGO (CICERO P.O.)ILL. 





+ + + 
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PUSH BUTTON STATIONS. See Switches, 
Remote Control. 


PYROMETERS 
DeJur-Amsco Corp., Dept. EM51, Shelton, Conn. 


PYROXYLIN COMPOUNDS. See Plastics. 


RAWHIDE GEARS. See Gears & Pinions, 
Non-Metallic. 


REACTORS, Fluorescent. See Sockets & 


Switches, Fluorescent. 


RECEPTACLES, Lamp. See Sockets, 
Lamp. 


RECTIFIERS, Current 
Benwood Linze Co., 1807 Locust, St. Louis, Mo. 
Continental Electric Co., 903 Merchandise Mart., Chicago, 


Electricoil Co., Inc., 6 Varick, New York, N. Y. 

ble nic Laboratories, Inc., 122 West New York St., 

Fansteel Metallurgical Corp., North Chicago, Ill 

General Ele Co., Section Q-2121. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

International Telephone & Radio Mfg. Corp., 67 Broad, 
New York, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Nothelfer ~ Laboratories, 110 Albemarle Ave., 
Trenton, N ; 

Slayter Electronic Corp., Newark, O. 

"nit 1ephone Corp., Torrington, Conn. 

yuse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 


Pa. 






RECTIFIERS, Tubes 
Raytheon Production Corp., Newton, Mass. 


REDUCERS, SPEED. See Speed Reducers. 
REFRACTORY PORCELAIN. See Ceram- 


ics; Cores, Resistor; Porcelain. 


REGULATORS, Speed. See Controllers, 
Motor. 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo- 
stats) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
Dunco.’’ 

Fenwal Incorporated, 10 Main, Ashland, Mass. 

General Ele Co., Schenectady, N. Y 

Mercoid Corp., 4217 Belmont Ave., Chicago, Il. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 

Paragon Elec. Co., 39 W. Van Buren, Chicago, II. 

Spencer Thermostat Co., 107 Forest, Attleboro, Mass 
(Low Voltage.) 


REGULATORS, Voltage 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
York, N. Y 

General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., Inec., 2503 N. Broad, Philadelphia, Pa. 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 

Superior Electric Co., 83 Harrison, Bristol, Conn 

United Transformer Corp., 150 Varick St., New York, 
N.Y 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

American Automatic Elec. Sales Co., 1033 W. Van Buren, 
Chicago, Ill. ‘‘Autelco,’’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. ‘‘Agastat’’ (Time delay). 

Amperite Co., 561 Broadway, New York, N. Y. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., 1216 Rock, Rockford, Ill. 

Clare & Co., C. P., Lawrence & Lamon Aves., Chicago 
Til. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
“‘Dunco.’’ 

Eagle Signal Corp., Moline, Il. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill 

General Elec. Co., Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il) 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa 

Jefferson Elec. Co., Bellwood, III. 

Leach Relay Co., 5919 Avalon Blvd., Los Angeles, Cal. 

Mercoid Corp., 4217 Belmont Ave., Chicago, Il 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 


United Cinephone Corp., Torrington, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


RESISTANCE LINE CORD. See Cords, 


Resistance Line. 


RESISTORS, Power Circuit 

Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
“‘Bradieyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 





Daven Co 158 Summit, Newark, N. J. 

General El Co., Schenectady, N. Y. 

Har <, Hindle, Inc., Newark, N. J. 

Instr it Resistors, Inc., Little Falls, N. J. 
International Resistance Co., 405 N. Broad, Philadel- 


Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicero 


Mallory & Co., P. R., Indianapolis, Ind 


National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, Il 

Rex Rheostat Co., 37 W. 20th, New York, N. Y. 

Sprague Specialties Co., North Adams, Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Centralab, Div. of Globe Union, Inc., 900 Kast Keefe 
Ave., Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 

Daven Co., 158 Summit, Newark, N. J. 

Hardwick, Hindle, Inc., Newark, N. J. 

Instrument Resistors, Inc., Little Falls, N. J 

International Resistance Co., 405 N. Broad, Vhilade) 
phia, Pa. 

Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicere 
Pr, ©), Ei. 

Mallory & Co., P. R., Indianapolis, Ind 


National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 
Ohmite Mfg. Co., 4805 Flournoy, Chicago, I) 


R-B-M Mfg. Co., Div. of Essex Wire Corp., Jogansport 
Ind 

Sprague Specialties Co., North Adams, Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 


RHEOSTATS, Electroplating 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. ¥ 

General Elec. Co., Schenectady, N. Y. 

Hardwick, Hindle, Inc., Newark, N. J 

International Resistance Co., 405 N. Broad, Philade}- 
phia, Pa. 

National Elec. Controller Co., 5309 Ravenswood Ave 
Chicago, Ill. 


Ohmite Mfg. Ce i805 Flournoy, Chicago, Ill 
Rex Rheostat Co., 37 W. 20th, New York, N. Y. 
Superior Electric ¢ 83 Harrison, Bristol, Conn 


Vulcan Elec. Co., Lynn, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
**Vitrohm 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


RHEOSTATS, Radio. See Resistors, Radio 
Control 


RIVETING MACHINES. See Machines, 
tiveting. 


RIVETS, Plain 

Central Screw Co., 3519 Shields Ave., Chicago, Il. 
Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


RIVETS, Split & Tubular 
Chicago Rivet & Machine Co., 9609 W. Jackson Blvd., 
3ellwood, Ill. 


ROTARY CONVERTERS. See Motors. 


RUBBER GOODS, Mechanical 
Monarch Rubber Co., Hartville, Ohio. 


RUBBER INSULATED MOUNTINGS. See 
Mountings, Rubber. 


R.P.M. COUNTERS. See Tachometers. 


SCREWS, Recessed Head 

American Screw Co., Providence, R. I. 

Chandler Products Co., Euclid, O 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Lamson & Sessions Co., Cleveland, O. 

National Screw & Mfg. Co., Cleveland O,. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 

Pheoll Mfg. Co., Chicago, Ill. 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
N. Y. 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill. 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


SCREWS, Self-Tapping 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Ml. 
Continental Screw Co., New Bedford, Mass. 
Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, III. 


SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Republic Steel Corp., Cleveland, O. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Il. 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Thumb 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Hollow & Socket Head 

Allen Mfg. Co., Hartford, Conn. 

Central Screw Co., 3519 Shields Ave., Chicago, TIl. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Standard Pressed Steel Co.. Box 594, Jenkintown, Pa 


SCREWS, Lock Washer 

American Screw Co., Providence, R. I. 

Continental Serew Co.. New Bedford, Mass. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill. 
“‘Sems”’ 


ELECTRICAL MANUFACTURING 
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Keystone SELFLUBE Porous IRON Bearings 3 


In conjunction with the conservation program of copper and 
tin metals and as a substitute for bronze bearings we have 
recently added SELFLUBE Porous lron Bearings to our regular 
line of SELFLUBE Porous Bronze Bearings. Perfected after 
years of research, the new SELFLUBE Porous Iron Bearings are 
stronger than porous bronze bearings and are interchangeable 
with and will give equal if not better performance than bronze 
bearings in most applications. 


Keystone SELFLUBE porous iron bearings have an average 
porosity of 25 to 35%, enabling them to store a large amount 
of oil which forms a protective, continuous oil film on the 
bearing surface. Their self-lubricating qualities, together with 
their low friction coefficient, prevents excessive temperatures, a a 
speed reduction, noise, and scoring of shaft. 2) ee 2 a ee ee 


bearing, (4) flanged bearing. Examples of|special 
shapes are shown at (5) and (6). 






Keystone SELFLUBE porous iron bearings are moulded to 
close dimensional tolerances so that no re-designing or 
special engineering is required. They are supplied in both 
standard and special shapes as shown in the illustration. 


1935 STATE ST. SAINT MARYS, PENNA. 


Write for complete information. 





ADJUSTABLE FACTORS ADAPT 
BAe SaopP SWITCH TO 


VARIOUS CURRENT LOADS 






Hinged Leaf Actuator 
}. (Rib Leaf Shown) 

Leaf without rib can be 
furnished when greater 
flexibility is desired. 

Available with stand- 
ard or,sensitive action. 


CURRENTS with varying make and break loads are 

controlled by ACROSNAP SWITCH thru adjust- 
ment of several factors and by special features of the 
switch itself: 


Different contacts and contact materials are used. 
The spring pressure is varied. 


The gap is varied — up to 70/1000”. 

Cctineiimmetaiiiian Fast snap action discourages arcing. 

ere also made — pin, Absence of bearings increases 
spring plunger, etc. current carrying capacity. 


Write for information advis- 


ing purposes for which 
switches are required. 


ey meremeragey nr nen Te 


3166 FULTON RD. « CLEVELAND, OHIO eas abllahapetaiiec ss tunetapsiimen et oseesgse xe Selepmpe ts 


Cable: SIMONTRICE, New York 





with an 
Engineered 
Principle 
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SCREWS, Machine. See Bolts, Nuts & 
Screws. 


SCREWDRIVING MACHINES. See Ma- 
chines, Screwdriving. 


SCREW MACHINE PRODUCTS, Fibre 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 

Aluminum Co. of America, Guif Bldg, Pittsburgh, Pa. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., Inc., 72-80 Baker St., Providence, R. I. 

-National Acme Co., 170 E. 131, Cleveland, O 

The Newton Mfg. Co., 12 Riverside Ave., Plainville, 
Conn 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


SCREWS, Wood 

American Screw Co., Providence, R. I 

Central Screw Co., 3519 Shields Ave., Chicago, III. 
Chandler Products Co., Euclid, O 

Continental Screw Co., New Bedford, Mass 


SCREWS for every 
eee 


QUALITY: EFFICIENCY-SERVICE 


SAMUEL J.SHIMERe SONS 


a oe oe oe ee a a ee a ae 





PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 


Quarries: 
Monson, Maine 

















THE ORIGINAL 
A FAVORITE 
FOR 40 YEARS 
e 
MAKES SOLDER 
Ruy yag4) | Flow quick 
LR LITLE PASTE THEN sora! AND FAST 





BATTERY & MFG.CONOF Approvedby || 
Underwriters’ 
Laboratories | 


Manufectured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 














ARE 


43 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER COMPANY 
4209 Wrightwood Avenue, Chicago, Illinois 


Eastern Plant: Newark, N. J. 
ai Canedian Plant: Brantford, Ont. SD 
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Corbin Screw Corp., New Britain, Conn 
Lamson & Sessions Co., Cleveland, O. 
National Screw & Mfg. Co., Cleveland, O 
Parker Co., Charles Meriden, Conn 

Pheoll Manufacturing Company, Chicago, Ill 
Russell, Burdsal & Ward Bolt & Nut Co., Port Chester, 
ma 

Scovill Manufacturing Co., 65 Mill, Waterbury, Conn. 
Southington Hardware Mfg. Co., Southington, Conn. 
Whitney Screw Corp., Nashua, N. H. 





SEALS, Oil 


American Felt Co., Inc., Glenville, Conn 


Chicago Rawhide Mfg. Co., 9000 Alpine Ave., Detroit, 
Mich 


Garlock Packing Co., Palmyra, N. Y. ‘‘Klozure.’’ 


Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 
Il 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, I)l 


SEPARATORS, Magnetic 
Ohio Elec. & Mfg. Co., 5905 Maurice Ave., Cleveland, O 


SHADES, Mica 
Mica Insulator Co., 200 Varick, New York, N. Y. 
New England Mica Co., Waltham, Mass. 


SHEARS, Bench 


Henry Carlander, 525 W. 146th St., New York, N. Y. 


SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. Also Copper 
Thin-Sheet. 


SHEETS, Iron Enameling 

American Rolling Mill Co., 2801 Curtis, Middletown, O. 
Armco 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, I! 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, In Jos. T., Chicago, Il 


SHEETS, Nickel. See Nickel. 








SHEETS, Steel 

American Nickeloid Co., Peru, Tl (Pre- finished. ) 

American Rolling Mill Co., 2801 Curtis, Middletown, O 
Arm 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, K 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 


SHELLS, Screw Socket 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
mo 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 






SILVER 
Sheet, Rod, Tube, Wire, Anodes 
Baker & Co., Inc., 113 Astor, Newark, N. J 
Handy & Harman, 82 Fulton, New York, N. Y 
General P > Div. of Metals and Controls Corp., 34 








Forest, leboro, Mass 
Mallory & Co Inc., P. R., Indianapolis, Ind 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco’’ 
SLATE 


Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. See Tubing, Var- 


nished. 


SLOT INSULATION. See Paper, Insulat- 
ing: also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Ele Co., Schenectady, N. Y 

Ideal ¢ itator Dresser Co., 1008 Park Ave., Syca 
more 





SOCKETS, Lamp 

Arrow Hart & Hegeman Elec Co., Industrial Control 
Div Hartford, Conn 

Gener Ele ( Section Q-212 Appliance and Mer 
chandise Dept., Bridgeport, Conn 


SOCKETS, Radio Tube 


Millen Mfg. Co., Inc. James 150 Exchange, Malden, 
Mass 


SOCKETS & SWITCHES, FLUORESCENT 
(Fluorescent Lamp Auxiliaries ; Starter Switches 
Sockets, Resistor & Control Units, ete. See also 
Transformers & Condensers. ) 

Alden Products Co., 186 N. Main, Brockton, Mass. ‘‘Roto- 
lok’’ (Sockets. ) 

Arrow-Hart & Hegeman Elec Co., Industrial Control 
Div Hartford, Conn (Sockets 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
(Resistor Units.) 

Doyle, Inc., James W., 311 N. Desplaines St., Chicago, 
Til 

General Electric Co., Schenectady, N. Y. (Sockets.) 

International Resistance Co., 405 N. Broad, Philadelphia, 
Pa. (Resistor Units.) . 

Sheldon Electric Co., 76-82 Coit, Irvington, N. J. 
(Starter Switches. ) 


Westinghouse Elec. & Mfg Co., Dept. 7-N, East Pitts- 








burgh, Pa (Sockets & Starter Switches.) 
SOLDER, Self-fluxing 
Garden City Laboratory, 2744 W. 37th Place, Chicago, 
1 
General Ele Co., Section Q-2121 Appliance and Mer- 


handise Dept., Bridgeport, Conn 
Kester Solder Co., 4209 Wrightwood Ave., Chicago, Il. 
Ruby Chemical Co., 60 MeDowell, Columbus, O 


SOLDER, Silver 
Baker & Co., Inc., 113 Astor, Newark, N. J. 


General Plate Co., Div. Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil- 
Fos.’’ ‘‘Easy-Flo.’’ 

Mallory & Co., Inc., P. R. Indianapolis, Ind. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco’’ 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 

Burnley Battery & Mfg. Co., North East, Pa. 

General Elec. Co., Section Q-2121 Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Kester Solder Co., 4209 Wrightwood Ave., Chicago, Ill. 

McGill Mfg. Co., Elecl. Div., Valparaiso, Ind. ‘‘Star,’’ 
“‘Crescent.”’ 

Ruby Chemical Co., 60 McDowell, Columbus, 0. 


SOLDERING IRONS. See Irons, Soldering. 
SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley o., 1309 S. First, Milwaukee, Wis 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill. 

— & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
ll 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Elec. Co., Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Jefferson Elec. Co., Bellwood, Ill 

Magnetic Windings Co., 16th & Butler, Easton, Pa 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J 

Roebling’s Sons Co., John A. Trenton, N. J 


SPEED INDICATORS. See Tachometers; 


also Stroboscopes. 


SPEED REDUCERS. 

Bodine Electric Co., 2256 W. Ohio St., Chicago, Ill 
Cullman Wheel Co., 1352 E Altgeld. Chicago, Ill 

James Mfg. Co., D: O., 1120 W. Monroe, Chicago, Il. 
Janette Mfg. Co., 556-558 W. Monroe, Chicago, Tl. 


SPEED REGULATORS. See Controllers, 
Motor. 








SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ml 

American Spring & Mfg. Corp., Holly, Mich 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Subsidiary. ) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Il 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 

Instrument Specialties Co., Inc., Little Falls, N. J 

Muehlhausen Spring Corp., 900 Michigan Ave., Logans- 
port, Ind 

Peck Spring Co., 12 Grove Avenue, Plainville, Conn 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 


SPROCKETS, Roller Chain 
Cullman Wheel Co., 1352 E Altgeld, Chicago, Il 


STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Bartlett-Thompson Co., Inc., Wakefield, Mass. 

Bridgeport Brass Co., Bridgeport, Conn 

Cook Co., H. C., 55 Beaver, Ansonia, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O 





Dante Elec. Mfg. Co., Bantam, Conn 

Dayton Rogers Mfg. Co., 2830 S. 13th Ave Minneapolis, 
Minn 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill 


Heyman Mfg. Corp., 900 Michigan Ave., Kenilworth, 
N. J 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O 

Lewyt Metal Prods. Mfg. Co., 66 Broadway, Brooklyn, 
Se 2 

Linden & Co., Inc., 72-80 Baker St., Providence, R. I 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
a J 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

Republic Steel Corp., Cleveland, O 

Revere Copper & Brass, Inc. (Rome Mfg. Div.), 230 
Park Ave., New York. N. Y. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof, 'nc., 2501 N. Keeler Ave., Chicago, III. 

Sherman Mfg. Co., H. B., Battle Creek, Mich 

Wilmington Fibre Speeialty Co., Wilmington, Del 

Worcester Pressed Steel Co., Worcester, Mass 


STAMPINGS, Small, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass. 

Richardson Co., Melrose Park (Chicago), Ill. 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 


STARTERS, Motor. See Controllers, Mo- 
tor. 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, III. 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


ELECTRICAL MANUFACTURING 













{lco"’ 


Mer 


, Ti. 
tar,’’ 


‘ing. 
lles, 


o, Nl 
Cleve- 
Corp., 


nd, O 
Corp., 


ontiac, 


ogans- 


ynn 
Corp., 


go, Til 
Branch, 


Corp., 


, Corp., 
ilworth, 
Pontiac, 
nati, O 
rooklyr 


R. I 


t 
widence, 
ransport, 


y Corp., 


steel Co 


r., Cleve- 


ary.) 


URING 





’ VARIABLE VOLTAGE 


For Your Laboratory, Your 
Product, or Your Production Line 








pe 


VARITRAN CONTROL UNITS 
For Controlling: Rectifier Output, 
Motors, Heaters, Lights, Line Voltage 


The UTC Varitran em- 
ploys a non-fusing graph- 
ite roller riding over the 
transformer turns to effect 
a transformer providing 
continuously variable out- 
put voltage. Regulation, 
efficiency, and distortion 
characteristics are excel- 
lent. Standard 115 V. in- 
put (0-130 V. output). Units 
are available in 2, 5, 7.5, 
1l, 17, 30, and 44 Amp. 
sizes. Write for Bulletin 
PS-404. 
















ye : 


% Smooth Control * Excellent Regulation * High Efficiency 
* Rugged Construction * Wide Range (0-130 V.) 






* Low Temperature Rise * Roller Contact * No Distortion 


Piciea aearmeereeae 





VARI 


NEW YOR 

















FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 

Catalogue Upon Request 
















OV eB AA, 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN, MASS. 










HAVE YOU TRIED THE NEW 
ILSCO LUG? 


[< > Built For 
: Overloads! 


THE NEW DESIGN—AS PASSED BY THE UN- 
DERWRITERS’ LABORATORIES MAY 1, 1940. 
WRITE FOR SAMPLES AND NEW CATALOG 
TODAY. NO OBLIGATION. 


ILSCO COPPER TUBE & PRODUCTS, INC. 
Station ‘‘M’’, Cincinnati, (Mariemont) Ohio 
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[If Your Compound Heating 
| |Problem is Different” or Difficult” 


— fn vestigate Sta-Warms 





7: 


WAX HEATER 
& POURER Waxes 

2 qt. to 25 gal. ae 

sizes; Thermostat eter 

control; Complete melting; 

heated, non-freeze outlet; 

many other features. 


Features That 
Will Save You 
TAY 


Zale) 
Electric 
"Dry" Heat 


Solder 


Adhesives 


No Oil, Steam, 
Water Coils 


tacit) 


Uniform Lelreyo 1-1) 


Heating 
Sides & Bottom 
Low Heat 


Concentration 


Korolac 


atria) 


rT reli 


Accurate 
MY auletiuits 
contro|—Fixed 
Cat aih 7 


Paraffin 


Oils 


att t) 
Bem meagaee KETTLE TYPE HEATERS 
hs Variable Thermostatic Control. 
(100° to 600° F.) Slow speed, 
motor-driven agitator; Monel, 
stainless, glass or porcelain- ee 
lined tanks. Heated Outlets. 


Psi 


Marine Glue 


No cold spots 
carbonization; 
Tt Matai) 





oo SOLDER POTS 7 
Also® applicable to 
lead or babbitt; appli- 
cation by immersion or 
dipping; 15 sizes — '» 
to 385 Ib. capacities. 





Whether your compound is shown on the above list or not, the 
chances are that among the hundreds of Sta-Warm owners, 
someone is using a compound like yours, or very similar to it... . 
And are getting the maximum results in precision, safe control 
of compound heating by utilizing the 7 Sta-Warm design 
features listed above . . . From their many years of experience 
and specialization, Sta-Warm engineers will be glad to show 
you how a Sta-Warm—properly designed for and engineered 
right into your job—will bring you better control of compound 
heating, plus faster production, lower costs, more uniform 
results. Write today for details. No obligation. 


STA-WARM 
ELEC. CO. 


565 N. Chestnut St. 
Ravenna, Chio 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 










STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. See Sheets, 
Iron Enameling. 


STEEL, Stainless 


American Rolling Mill Co., 2801 Curtis, Middletown, 











0 Armco 
American Steel & Wire Co., Rock ller Bldg., Cleve- 
land, O United States Steel Subsidiary. ) 
Carnegie-Illinois Steel Corp., Pittsburg! Pa (United 
States Steel Corp. Subsidiary.) 
ucts C< Youngstowr Oo 
ilbur B., Newark, N. J 
Corp Cleveland, O 
Inc., Jos. T., Chicago, Il 
STEEL, Strip 
American Nickeloid Co., Peru, Ill. (Pre-finished.) 
American Rolling Mill Co 2801 Curtis, Middletown, 
0 **Armco.’’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn (Cold Rolled Spring 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary. 

Cold Metal Products ¢ Youngstown, O Cold Rolled 

Granite City Steel Co., Granite City, Ill 

Republic Steel Corp., Cleveland, O 

Roebling’s Sons Co., John A., Trenton, N. J. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 

Thomas Steel Co Warren, O. (Electro Zinc, Copper 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated. ) **Thomastrip.’’ 






STRAIN RELIEFS, Cord 

Belden Mfg. Co., 4633. W. Van Buren, Chicago, I! 

General Ele Cc Section Q-2121 Appliance and Mer 
chandise Dept Bridgeport, Conn 

Heyman Mfg 

Walker Co., George, 118 Amsterdam Ave., Passaic, N. J 


STRIPPERS, Wire 

Henry Carlander, 525 W. 146th St., New York, N. Y 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Pyramid Products Co., 2224 §S. State, Chicago, Ill 
“‘Colonial,’’ ‘“‘E Z.’’ 

Smith Mfg. Cc 

Wire Stripper Co, 





Corp., 900 Michigan Ave., Kenilworth, 





F. A., 101 Davis, Rochester, N. Y 


27 Eastham Ave., E. Cleveland, O 


STROBOSCOPES 


General Elec. Co., Schenectady, N. Y 


SWITCHES, Fixture & Fan 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

General Elec. Co., Section Q-2121 Appliance and Mer 
chandise Dept., Bridgeport, Conn 

McGill Mfg. Co., Electrical Div., Valparaiso, Ind 
**Levolier.’’ 


SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn. 

General Elec. Co., Section Q-2121 Appliance 
thandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn ‘“‘Diamond H.”’ 





SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. C¢ Industrial Control 
Div Hartford, Conr 


General Elec. Ce Schenectady, N. Y 

Mercoid Corp., 4217 Belmont Ave., Chicago, IIl 

Pickering Products Corp., Grinnell at Erwin, Detroit 
Mici **Metrik 








Ward Leonard Elec 
Westinghouse Elec. & 
burgh, Pa 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Allied-Control Co., Inc., 227 Fulton, New York, N. Y 
“*H-C.’ 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn 

Barber-Coleman Co., Rockford, Ill 

General Control Co., Cambridge, Mass. 

General Elec. Co., Schenectady, N. Y 

Hart Mfg. Co., Hartford, Conn 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill 

Micro Switch Corp, Freeport, Il 

7 = M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
nd. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Ele & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 


Cc 34 South, Mt. Vernon, N. Y 


Mfg. Co., Dept. 7-N, East Pitt 


SWITCHES, Mercury 


Durakool, Inc., 1000 N. Main St., Elkhart, Ind. 


« N-WeL CUSTOM MADE 


COILS & TRANSFORMERS 


21 years experience in the 
manufacture of specialized coils 
— of copper, resistance or 
aluminum windings — for in- 
dustry, laboratory, research, 
Army and Navy requirements. 





Quick production on 
small! or large orders. 


NOTHELFER 





WINDING LABS. 


110 Albemarle Ave., Trenton, W. 4. 


Send for coil and 
transformer literature 
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General Elec. Co., Nela Specialty Div., Lamp Dept., 
410 Eighth, Hoboken, N. J. ‘‘Kon-Nec-Tors.’’ 

Hart Mfg. Co., Hartford, Conn “Diamond H.’’ 

Jefferson Elec. Co., Bellwood, Ill. (Metal) 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, III 

Mercoid Corp 217 Belmont Ave., Chicago, Ill 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn 

Powrex Switch Co., 36 Pleasant, Watertown, Mass 


SWITCHES, Radio 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave Milwaukee, Wis 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 

General Control Co., Cambridge, Mas 

Guardian Ele Mfg. Co., 1627 W. Walnut, Chicago, Il 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, Ill 


SWITCHES, Remote Control! 

Push Button, Toggle, Lever or Treadle 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Allied Control Co., Inc., 227 Fulton, New York, N. Y 
**H-C 

American Automatic Elec. Sales Co 1033 W. Van 
Buren ago, Ill 

Arrow-Hart & Hegeman Elec. Co Industrial Control 




















Div., Hartf Conn 

Clare & Co., C. P., Lawrence and Lamon Aves., Chi 
cago, Il 

Dunn, Ir Struthers, 1321 Cherry, Philadelphia, Pa 





unco 

General Control Co., Cambridge, Mass. 

General Elec. Co., Schenectady, N. Y 

Hart Mfg. Co., Hartfcrd, Conn “Diamond H.”’ 

Micro Switch Corp., Freeport, Il. 

t-B-M- Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts- 
burgh, Pa 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control 

Acro Electric Co., Dept. L, 3166 Fulton Rd., Cleveland 
0 ) 

Allied Control Co., Inc., 227 Fulton, New York, N. Y 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Chase-Shawmut Co., Newburyport, Mass. 

General Ele Co., Section Q-2121. Appliance and Mer 
handise Dept., Bridgeport, Conn 

Hart Mfg. Co., Hartford, Conn ‘Diamond H.”’ 

Micro Switch Corp., Freeport, Ill 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
S., Minneapolis, Minn 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 


SWITCHES, Thermostatic 
Fenwal Incorporated, 10 Main, Ashland, Mass 
Titan Valve & Mfg. Co., 9913 Elk Ave., Cleveland, Ohi 


SWITCHES, Time. See Timing Devices. 


I 


SWITCHES, Vacuum 
General Electric Co., Schenectady, N. Y. 
Mercoid Corp., 4217 Belmont Ave., Chicago, Ill 


TACHOMETERS 

Durant Mf Co., 1962 North Buffum St., Milwaukee 
Wis Productimeters.”’ 

Veeder-Root, Inc., Hartford, Conn 

Weston Electl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-289, Newport, Ky 


TAPE, Braided 
— ia Wire & Cable Co., 25 Broadway, New York, 
mi. Be 


TAPES, Cotton, Linen, Silk 

General Elec. Co., Section Q-2121 Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 

3ivd., Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y 
Voleker, Milton G., 112 East 19th St., New York, N. Y 
West house Elec. & Mfg. Co., Dept 7-N, East Pitts- 


burgh, Pa 


TAPE, Adhesive, Fibre & Paper 
Minnesota Mining & Mfg. Co, St. Paul, Minnesota 
**Scotch.’’ 


Paper Manufacturing Co., Philadelphia, Pa. ‘‘Neutrelec’’ 


TAPE, Mica 

General Elec. Co., Section M-112A. Appliance and Mer 
handise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 


TAPE, Rubber and Friction 

General Elec. Co., Section M-112A. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill 

Mica Insulator Co., 200 Varick, New York, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
‘Turbo.’ 

General Elec. Co., Section M-112A. Appliance and Mer- 
handise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Il. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
‘Empire.”’ 

Volcker, Milton G., 112 East 19th St., New York, N. Y¥ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa 

TERMINAL BLOCKS. See Blocks, Ter- 
minal 

TERMINALS, Plain and Locking 


Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill 
Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, Il 


TERMINALS & CONNECTORS 
Alden Products Co., 186 N. Main, Brockton, Mass 











American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
| ee 

Dante Elec. Mfg. Co., Bantam, Conn. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il) 

Ilseco Copper Tube & Products, Inc., Station ‘‘M’’, 
Cincinnati, (Mariemont) O. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O. 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill 
(For Fuses.) 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
mst 

R-B-M- Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 

Rajah Co., Bloomfield, N. J 

Sherman Mfg. Co., H. R., Battle Creek, Mich. 

Thompson-Bremer & Co., 1642 W. Hubbard, Chicago 
Tl 


TESTERS, Coil. See also Instruments. 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave. 
Newark, N. J. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y. 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Contro} 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Ill. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
*‘Dunco.”’ 

Fenwal Incorporated, 10 Main, Ashland, Mass. 

General Electric Co., Schenectady, N. Y¥ 

H.-B. Elec Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. ‘Pyro 
therm.’’ ‘‘Sensathern.’’ ‘‘Vasaflame.’’ 

Micro Switch Corp., Freeport, Ill 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
S. Minneapolis, Minn. 

Spencer Thermostat Co., 107 Forest, Attleboro, Mass 
“‘Klixon.’’ 

Titan Valve & Mfg. Co.. 9913 Elk Ave., Cleveland, Ohio 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

American Gas Accumulator Co., Electrical Div., Eliza 
beth, N. J 

Barber-Colman Co., Rockford, Ill 

Cramer Co., Inc., R. W., Centerbrook, Conn. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
““Dunco.”’ 

Eagle Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
flex.’’ 

General Electric Co., Dept. 6B-201, Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il 

Hansen Mfg. Co., Princeton. Ind. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Industrial Timer Corp., 109 Edison Place, Newark, N. J 

Judson Co., W. Haddon, 424 W. Mt. Airy Ave., Phila 
lelphia, Pa. 

Paragon Electric Co., 39 West Van Buren St., Chicago 
Ill. 

Photoswitch, Inc., Cambridge, Mass. 

Thompson Clock Co., H. C., Bristol, Conn. 

United Cinephone Corp., Torrington, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 

Walser Automatic Timer Co., Graybar Bldg., New York 
iM... Bs 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 


TOOLS, Power 
Stanley Tools, Div. of the Stanley Works, New Britain 
Conn 


TOOLS AND JIGS. 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y¥ 


TRANSFORMERS 

For built-in applications to electrically operated ma 
chines, appliances and equipment 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago 
Ill. 

Doyle, Inc., James W., 311 N. Desplaines, Chicago, Ill 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

Ferranti Electric, Inc., 30 tockefeller Plaza, New 
Yok, N. Y 

General Control Co., Cambridge, Mass. 

General Elec. Co., Fort Wayne, Ind. 

Jefferson Elec. Co., Bellwood, Il 

Magnetic Windings Co., 16th & Butler Sts., Easton, Pa 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J. 

Sola Electric Co., 2525 Clybourn Ave., Chicago, Il 

Standard Transformer Corp., 1500 N. Halsted, Chicago, 
Tl. 

Superior Electric Co., 83 Harrison, Bristol, Conn. 

United Transformer Corp., 150 Varick St., New York, 
a. tes 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts- 
burgh, Pa. 


TUBES, Ballast 
Amperite Co., 561 Broadway, New York, N. Y. 


TUBES, Ceramic. See Cores, Resistor & 
Resistance Coil. 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago 
Ill. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 


American Brass Co., Waterbury, Conn 


ELECTRICAL MANUFACTURING 
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If... 


need for instru- 
ments is essential enough to 
give you the right to buy, it is es- 
sential enough to rate the best. 


Hive y  « * 7S pa To those who have searched 


All Grades in Rolls 


PIONEERED | «24 20 x 40 Sheets out the facts, best means 

























Simpson! 
in the Making of ae 
ONE-PIECE ROLLS canis . SIMPSON 
of Highest Quality a : ELECTRIC CO. 
sonialincane 5200 Kinzie St. Chicago, Ill. 
INSULATING NUNGRA 
PAPERS High Rag Cont. 
Submit Your Insulation SAMPLES ON REQUEST 


Problems without Obligation 


COTTRELL Ec 
PAPER CO., INC. ay 


FALL RIVER, MASSACHUSETTS Ue 
Factory: Rock City Falls, New York 





INSTRUMENTS THAT STAY ACCURATE. 








Read 
“Washington Says— 


A press-time summation 
of vital news emanating from the 
nation’s capital . . . briefed by 
ELecTricAL MANUFACTURING edi- 
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tors for quick assimilation. 


See page 67 


*% Expertly engineered—cor- 
rectly wound—uniform for 






ones exonely ‘Jus yes, 
i specialize oyle Coils are 
4 Diff. Ranges now being used for aircraft 
‘ equipment — communications 
in ONE —timing devices— motors— eur) 


generators — x-ray — vibrators ) 
_ eee — _ 
many other electrical devices : : 
pana Fores Generator Field Coil 










Write — we'll gladly submit specific coil winding recom- 
mendations together with production quotations. Or, you 
may need an Audio Transformer — Filter Choke or Power 


Step Down-Up Transformer. Send blueprint for quick results. 
Transformer 


PROMPT DELIVERIES ASSURED 


) > iames w. DOYLE ine. 
WRITE FOR CATALOG : 311 N. Des Plaines St., Chicago 


FEBRUARY 1942 

















ZY Vy 
PAPER TUBES | 


SPIRAL 
WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO, 
801 GLASGOW AVE., FORT WAYNE, IND. 


PRECISION 


PAPER TUBES 


FOR EVERY COIL 
REQUIREMENT 
Round, Square and 


ee 
earl hg > 
Spirally Wrapped of Dielectric a \ 


Paper aria Paper Acetate or 


oe 
Combinations \_\ 
7 


Write iota Prices and Samples 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. CHICAGO, ILL 


VARNISH CAMBRIC TUBING, 
B . H SATURATED SLEEVING, ETC. 


B-H quality insulation 
products include 
Flame-Proof Varnish 
Cambric Tubing, Mag- 
neto (Impregnated) 
Tubing, Radio (Spa- 
ghetti) Tubing, Inside 
Coated Saturated 
Sleeving and Fiberglas 
Tubing. 

BENTLEY-HARRIS 


MFG. COMPANY 
1000 Bentley St. 
CONSHOHOCKEN, PA. 


eee 


Milton G. Volcker 


SPECIALISTS IN 


MOTOR INSULATION 
MATERIALS 


INSULATING PAPERS CARBON BRUSHES 
SLEEVINGS INSULATING VARNISHES 
WEDGES SHEET MICA & FIBRE 
MOTOR LEAD WIRE VARNISHED CAMBRICS 
SILK, COTTON & CAMBRIC TAPES 
BIASED CUT TAPES 


Prompt deliveries from 
ample warehouse stocks 


112 East 19th Street, New York, N. Y. 


RE 


TRADE MARK 








FROM ROOM TO FURNACE 
TEMPERATURES 


Strips, Rings, Tubular, Immersion, Cartridges 
Unit Heaters, Air Heaters, Vane Heaters, an 

Furnace Types. Why not ask for engineering 
data? Write for name of nearest representative. 


HAROLD E. TRENT CO. 
619 N. 54th ST., PHILADELPHIA, PA. 











Bridgeport Brass Co., Bridgeport, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilsco Copper Tube & Products, Inc., Station ‘‘M’’, 
Cincinnati, (Mariemont) O 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Extruded Plastic 
— n Varnish & Insulator Co., Dept. 56, Irvington, 


TUBING, Fuse 


Corning Glass Works, Insulation Div., Phillips S8t., 
Corning, N. Y. 


TUBING, Laminated Phenolic 


oo Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 


Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass. ‘“Textolite.’’ 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vuleanized Fibre Co., Wilmington, Del 
“**Phenolite.’’ 

Richardson 
rok.’’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del 
“Ohmoid.’”’ 








o0., Melrose Park (Chicago), Ill. ‘‘Insu- 


TUBING, Nickel Alloy 
Driver-Harris Co., Harrison, N. 


International Nickel Co., Inc., 67 Wall, New York, 
Mm. x “Monel.’”’ 


General Plate Co., Div. of Metals & Control Corp., 
34 Forest, Attleboro, Mass. 


Spencer Thermostat Co., 107 Forest, Attleboro, Mass 


ca 


TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa 

—. & Brass, Inc., 230 Park Ave., New York, 


TUBING & SLEEVING, Saturated. Var- 
nished Cambric Glass-Fibre, Impreg- 
nated, Spaghetti, etc. 

Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa. 

— & Co., Wm., 276 Fourth Ave., New York, N. Y. 
*“Turbe 

Endurette Corp. of America, Cliffwood, N. J 

General Elec. Co., Section M-112A. Appliance and Mer- 

andise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
3ivd., Chicago, Ill 


Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
N. J 





Mica Insulator Co., 200 Varick, New York, N. Y. 
**Empire.’”’ 


ker, Milton G., 112 East 19th St., New York, N. Y. 


TUBING, Vulcanized Fibre 

a Fibre Products Co., 1402 Walnut, Wilming- 
ton vel 

General Elec. Co., Section Q-2121. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
sivd., Chicago, Ill 


National Vulcanized Fibre Co., Wilmington, Del. 
Peerless ““Vul-Cot.’’ 


Taylor Fibre Co., Norristown, Pa 
Wilmington Fibre Specialty Co., Wilmington, Del. 
“‘Fyberoid,’’ ‘‘Ohmoid.’’ 


TUBULAR LAMPS. See Lamps, Miniature. 
TUNGSTEN 


Wire, Rods, Sheets, Special Shapes See also Points, 
Contact 


American Electro Metal Corp., 320 Yonkers Ave., Yonkers, 
N. Y¥ 

Callite Tungsten Corp., 547-39th, Union City, N. J. 
“‘Kulgrid.”’ 

Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 
Ohi 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Metroloy Co., Inc., 57 E. Alpine St., Newark, N. J 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


ULTRA VIOLET SOURCES. See Lamps. 
UNITS & ELEMENTS, Resistance Heating 


General Electric Co., Schenectady, N. . 

Rockbestos Products Corp., 772 Nicoll, New Haven, Conn. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 
Vulcan Ele Co., 88-90 Holten St Danvers, Mass 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 








VARNISH, Insulating 

Endurette Corp. of America, Cliffwood, N. J. 

General Elec. Co., Section M-112A. Appliance and Mer- 
chandise Dept sridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
N 


Mica “Insulator Co., 200 Varick, New York, N. Y. 
**Linolac.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa 


VIBRATOR-TYPE CONVERTERS. See 


Rectifiers, Current. 
VOLTMETERS. See Instruments. 
VOLUME CONTROLS, Radio. See Ra- 


sistors, Radio. 


WASHERS, Felt 
American Felt Co., Inc., Glenville, Conn 
Western Felt Works, 4027 Ogden Ave., Chicago, Il 


WASHERS, Lock and Spring 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring @orp., 
1800 Clybourn Ave., Chicago, Ill. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 


Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 


Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

S. K. F. Industries, Inc., Front & Erie Ave., Phila- 
delphia, Pa. 

Shakeproof, Inc., 2501 N. Keeler Ave.. Chicago, Ill. 

— & Co., 1638 W. Hubbard, Chicago, 
ll. 


WASHERS, Plain, Metallic 

Barnes Ce., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Bridgeport Brass Co., Bridgeport, Conn. 

Gibson Co., Wm. D. Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 
Pa. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WASHERS, Non-Metallic. See Fibre, Vul- 
canized; Also Plastics; Also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement. 
General Elec. Co., Section Q-112A. Appliance and Mer- 
chandise Dept.,; Bridgeport, Conn 
Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
v. J 


ae 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 

BR. ¥, 

Sauereisen Cements Co., 2112 Main, Pittsburgh (15), 
Pa. 


WELDING EQUIPMENT 
Cotter Thermo-Electric Co., Dept. ‘‘E.M.’’, 15368 Bay- 
lis, Detroit, Mich. 


WHEELS, Blower and Fan 

Barber-Colman Co., Rockford, III. 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, Il 
Torrington Mfg. Co., Torrington, Conn. ‘Airistocrat.’’ 


WHITEPRINTING MACHINES. See Ma- 
chines, Printmaking. 


WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Universal Winding Co., P. O. Box 1605, Providence, 
R. I. ‘‘Leesona,’’ ‘‘Duo-Matic.’’ 


WIRE & CABLE, Asbestos Insulated 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 

Nm. YS. 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Driver-Harris Co., Harrison, N. J. 

General Elec. Co., Section Y-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

Rockbestos Products Corp., 772 Nicoll, New Haven, Conn. 


WIRE, Bare 

Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York 
Is, me 

Ansonia Electrical Co., Ansonia, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Bridgeport Brass Co., ‘Bridgeport, Conn. 

Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 

General Elec. Co., Section Y-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. (Phosphor Bronze.) 

Rea Magnet Wire Co., Inc., Fort Wayne, Ind. 

Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, Copper Clad 

Callite Tungsten Corp., 547-39th, Union City, N. J 

General Plate Co., Div. of Metals & Control Corp., 
34 Forest, Attleboro, Mass. 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill 

American Spring & Mfg. Corp., Holly, Mich 

American Steel & Wire Co., Rockefeller Bidg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp 
Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Muehlhausen Spring Corp., 900 Michigan Ave., Logans- 
ort, Ind. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn 

Raymond Mfg. Co., Div. of Associated Spring Corp 
Corry, Pa. 

Roebling’s Sons Co., John A., Trenton, N. J 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WIRE, Ignition 

Anaconda Wire & Cable Co., 25 Broadway, New York 
i 2 

Boston Insulated Wire & Cable Co., paniamee, Mass 


Roebling’s Sons Co., John A., Trenton, N 


WIRE, Insulated 
See also Cable, Heavy Duty; Cord, Flexible. 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York 
.Y¥ 
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IN AT A DeWITT OPERATED HOTEL 


Inu Cleveland 
THE HOLLENDEN 


Iu Columlus Iu Lancasten, 0. 
THE NEIL HOUSE THE LANCASTER 


Iu Ahrou Iu Coming, N Y. 
THE MAYFLOWER THE BARON STEUBEN 


The Hotels¢hat Check with Every Travel Standard 


THEO. DeWITT Aart PRESIDENT 
eWlil ts 


oeRATS 


JONES BARRIER 
TERMINAL STRIPS 


An_ ideal terminal 
adaptable to practi- 
cally every product. 
Bakelite Barriers pro- 
vide maximum metal 
- — spacing. 

revent direct shorts 

No. 2-151 from frayed wires at 

terminals. 6 SIZES 

meet every requirement. From °,"’ wide and 13/32” high with 

5-40 screws to 214’ wide and 1!%"’ high with 14’’-28 screws. 
Write today for information on complete line. 


HOWARD B. JONES 
2300 WABANSIA AVENUE CHICAGO, ILL 


FASTER and BETTER 
WIRE STRIPPING 


in 1942 with 
SPEEDCRAFT 
WIRE STRIPPERS 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 15 con- 
secutive years. 


Write for complete nee wire samples— 


= 


Le THE WIRE STRIPPER CO., 17%3,<aim Aye 
een 


*? E. Cleveland, Ohio 
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STAR...» 
PORCELAINS 


GOOD COMPRESSIVE TEMPERATURE 
DIELECTRIC | “STRENGTH | Over 2200 Deg. F. - 


COMPARATIVELY 
LOW DIE COST 


Send for Bulletin ‘’Technical 
Characteristics of Molded Ceramic 
Products.’ 


PORCEL 


41 Muirhead Ave. 


OMPANY 
TRENTON, N. J. 


MERCURY 
SWITCHES 


Assure Accuracy, Positive 
Operation and Long Life 


Tilting Type 


Mercoid hermetically sealed switches are the most dependable means 
for opening and closing an electrical circuit. They cannot be affected 
by dust, dirt, moisture or corrosion; nor are they subject to open 
arcing, pitting, oxidation or sticking of contacts. 

They are successfully used in many industrial applications. 

There are various types available. The magnetic type, illustrated 
above, operates with the movement of the magnet—the tube remains 
stationary. The tilting type, opens and closes the circuit on a snap- 
action principle. Both types provide an instantaneous and positive 
“make’’ and “break"’ in the circuit. 

Our engineering staff will assist in their application to any of your 
switch problems 


Further information sent upon request. 
THE MERCOID CORPORATION e 4217 BELMONT AVE. e CHICAGO, ILL. 
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EYELETS —Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZIN C—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 


Ansonia Electrical Co., Ansonia, Conn 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, I] 


*‘Colorubber 











FACTURING readers. 
What to do? 











Who makes it? 


Where can we get in touch with the Manufacturer ? 
FTEN a particular trade name which comes your ELECTRICAL MANUFACTURING. 


to mind in connection with the specifying under the product classification you will 
or purchase of some needed material, metal, part, 
equipment or finish draws a momentary ‘“‘blank”’ tisements appear in this or recent issues. 
as to the name and location of the manufacturer. 
Off-hand, for example, do you know who makes 


Ber y-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa WIRE, Resistance 





ated Wire & Cable Co., Dorchester, Mass. 


aa , . . American Brass Co., Waterbury, Conn. 
Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind. cae eae ‘ Be : 
General Elec. Co., Section Y-1126. Appliance and Mer Baker & Co., Inc., 113 Astor, Newark, N. J 


ept., Bridgeport, Conn. ‘‘Deltabeston.” Boston Insulated Wire & Cable Co., 





ne . Sch N. Y. : Driver Co., Wilbur B., Newark, N. J 

; ect! Co., venectady, } ron,” ‘‘Fecraloy,” “Hilo,” ‘‘Cobanic,” 
H re & ( abl e Corp., 710 Main, Holyoke, Mass “*Radioalloy.”’ 

ee tos Products Corp., 772 Nicoll — Haven, Conn Driver-Harris Co., Harrison, N. J. 
toebling’s Sons Co., John A., Trenton, N. J. vance,” “‘Hytemco,”” ‘‘Nilvar,’’ 


WIRE, Magnet “Gridnic,”  ‘“‘Radioohm,”  ‘“Ohmax,”’ 


“‘Lohm,”’ ‘‘Lucero.’’ 





Acme Wire Co.,,_ row Haven, Conn. “Enamelite,  Helpee Wire & Cable Cosp., 110 Mein, Metvebe, 1 
“Heatex.”” ee 5 Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,” “ 
a ails . 7 ae ‘‘Chromel-Alumel.’”’ 
Anewes ed 2 ee Co. ee ae. a = i. Ca, C. G0 Dee ae, 
i ited States Steel Corp. Subsidiary.) Conn 
Anaconda Wire & Cable Co., 25 Broadway, New York, : 
nF 
Ansonia Electrical Co., Ansonia, Conn. WIRE STRIPPERS, See Strippers, 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
Cotenamel,’’ ‘“‘Celenamel,’’ ‘‘Silkenamel.’’ 
Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind. ZINC 
General Elec Co., Section Y-1126 Appliance and Mer- Sheet, Strip, Slab, Wire and Fused Metal. 
har > Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ New Jersey Zinc Co., 160 Front, New York, N. 
General Electric Co., Schenectady, N. Y “‘Horse Head Special.’’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. Platt Bros. & Co., Waterbury, Conn. 
Rea Magnet Wire Co., Inc., Fort Wayne, Ind and Strip.) 
Rockbest Products Corp., 772 Nicoll, New Haven, Conn 
Rockbestos All-Asbestos.’’ 









is Co., John A., Trenton, N. J ZINC, Pre-Fnished 
od Divis ion, Hudson Wire Co., Winsted, Conn. American Nickeloid Co., Peru, Ml. 


‘‘Lavite’’, “‘Hi Farad’’, ‘‘Insurok’’, ‘‘Microflex’’, name you will find that trade name following the 
‘‘Enamelite”’ , “Coprene” —to mention just a few company listing. 


of the produc ts familiar to ELECTRICAL MANU- 


listed all the makers of that product whose adver- 


Where the product is advertised under a trade 


If such reference fails to locate the information you 
seek, a wire, letter or phone call to our Reader 
Service Department will bring prompt and cheer- 


Simple! Consult the ‘‘Guide to Buying’’ pages of ful assistance. 








MOTOR-OPERATED ©” 
GENERAL PURPOSE 


Motors can be used for many posi- 
tioning purposes where a reliable 


fixed or adjustable speed, unidirec- 






1216 ROCK ST. e ROCKFORD e ILLINOIS 
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CONTROL MOTORS hes 3AG LITTELFUSES ‘ 
@ These powerful, compact Control FOR... Hh 


RHEOSTATS = 


motor drive isneeded. All motorsare “ARIABLE-SPEED 
























400 rooms, all with radio at 
no extra cost, outside view 


and bath. 


Rates 
SINGLES 
$3.30 to $4.40 


DOUBLES 
$5.00 to $6.50 















RATING TO 





RATING 
4108 Ame 


RATING 
410 Jame. 






completely oil-submerged fag quiet- TRANSMISSIONS Little fellows” for big job! Compare 3 AG with ordinary bulky 
d | lif Aiiitebhe 3 MULTI-POINT cartridge type and mountings. 16 sizes, ratings from 1/100 to 
ness an ong life. vaiiadie in SWITCHES 8 amps, 250 volts. ALL UNDERWRITERS APPROVED. 


TATTELITE FINDS THE TROUBLE! 










tional or reversing models. For 115 BUTTERFLY VALVES 
or 230 V. A.C. Very small control RATIO VALVES 
current required on reversible motors. DAMPERS 

Write for information and prices.  ETC., 


BARBER-COLMAN COMPANY 





Pocket size. Test for live or open circuits, blown fuses, defective 
condensers, resisters — tell whether current is A.C. 
or D.C. For automotive currents, planes, telephones, 
house wiring. 3 to 25 volts. $1.75 ea. 


FUSE MOUNTING All sizes. 1056 for 
3 AG Fuses shown. 14” dia. x 114” long. Panel 
type mounting for concealed wiring. Black Bakelite 
base 1°” x }.” x 3/16’. SEND FOR CATALOG, 


LITTELFUSE, INC., 4753 Ravenswood Ave., Chicago, Illinois 
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Why your Red Cross urgently needs 


hm,’ 


Mass 
pel, 


~ 1 FIFTY MILLION DOLLARS, 


Wire 


How the fund is allocated . . . 
What it does in service 


Every dollar that you give now to your Red Cross marches into the thick 
of things where humanitarian help is needed most—up to the fronts and 
battle stations where the fighting is heaviest. Into the Red Cross hospitals 
and First Aid units where prompt medical attention and supplies may 
save innumerable lives. And throughout our broad land to train and 
equip volunteers to meet any emergency that may strike. 


How the $50,000,000 
War Fund is Used 


SERVICE TO THE ARMED FORCES ¢« ¢ ¢ ¢ «© « $25,000,000 


Provides for the care, welfare and morale of the Army and Navy, including services to 
men in hospitals and during convalescence. ¢ Provides an important link between the 
service men and their families; keeps the families from breaking up, supplies food, 
shelter, medicine, and even jcbs where necessary. ¢ Provides essential medical and 
other supplies outside of standard Government equipment. ¢ Operates Red Cross head- 
quarters at camps and naval stations. ¢ Enrolls blood donors and medical technologists 
for Army and Navy needs. @ Provides millions of surgical dressings, sweaters, socks, 
etc. through volunteer workers. 


DISASTER AND CIVILIAN EMERGENCY RELIEF ¢ $10,000,000 


Supplies emergency needs for food, clothing, shelter and medical attention for disaster 
victims. @ Assists stricken families in repair of homes and other adjustments; provides 
minimum reserves of essential relief supplies to prevent unnecessary delays. 


CIVILIAN DEFENSE SERVICES ¢ ¢ © ¢ e © © « $§ 5,000,000 


Trains volunteers for homemursing and nurses’ aides. ¢ Trains nurses, men‘and women, 
for active duty with the Army and Navy. ¢ Trains valunteers in First Aid and accident 
prevention. @ Trains volunteers for work in Motor Corps, Canteen and Production. ¢ 
Instructs men, women and children in preparedness against explosive and incendiary 
bombs. © Organizes for evacuation of children and their families from stricken areas. ¢ 
Assists Red Cross Chapters in establishing effective coordination of emergency relief 
with local and State defense authorities. 


SERVICE AND ASSISTANCE THROUGH CHAPTERS ¢$ 4,000,000 


Gives assistance and service to the 3,740 Red Cross Chapters with their 6,131 Branches 
responsible for local Red Cross activities, particularly welfare work among the service 
men and their families. 


OTHER ACTIVITIES AND CONTINGENCIES ¢ ¢ ¢ $ 6,000,000 


Provides for unforeseen expansions in program and for new activities made necessary 
by unexpected developments. 


TOTAL «© ¢© ¢ © © © © e © © © © #¢ ¢ © «© $50,000,000 


THE AMERICAN RED CROSS $50,000,000 WAR FUND 


Note to Red Cross Canvassers: Use this material to better 








inform contributors how their donations are being expended. 


This space has been contributed by ELECT RICAL'MANUFACTL RING to the American Red Cross 


Illinois 
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WARD LEONARD CONTROLS 
We are proud that Ward Leonard Controls 
developed during the past fifty years, now 
contribute their partin increasing safety, com- 
fort and efficiency of our men in the service. 





on Ml 


Yes, Ward Leonard is even doing its part in peeling “spuds”. 

Many of the potato peeling machines used by both Army and 

Navy are equipped with Ward Leonard Motor Starters. This 

is about the simplest of the many controls that Ward Leonard 

is now supplying for the service. Our long 

experience in designing and building electric 

present emergency. We know how to meet WAR 2 LE 0 ® A ¥ D 
special control requirements and how to pro- 

duce in quantity to government standards, RELAYS ° RESISTORS ° RHEOSTATS 


controls, through the intensive electrification 
Electric control (WL) devices since 1892. 


period of industry, admirably fits us for the 


WARD LEONARD ELECTRIC COMPANY, 34 SOUTH STREET, MOUNT VERNON, NEW YORFE 
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device has an all metal construction that assures complete 


dependability, compactness, safety, and convenience in a 


unit that provides instantly variable speed. 


oF | 7 
Master Speedrangers are in our country's service rte Dh 


we will gladly work with you now so Speedrangers will be 


at your service tomorrow. Write for descriptive data 7525B. 


THE MASTER ELECTRIC COMPANY « DAYTON, O. 





In building Westinghouse Small Motors our aim 
has always been: 

To build motors which manufacturers can 
readily adapt to their own products to improve 
the efficiency and appearance of those products. 

How well we have succeeded in this is shown by 
the fact that American manufacturers are now 
using Westinghouse Small Motors to drive items 
ranging from sewing machines to stokers 
washers, ironers, jet pumps, gasoline pumps, 
refrigerators, oil burners, unit heaters, adding 
machines... 

Throughout 1942 a great part of our capacity 
will, of course, be devoted to war production. In 
airplanes, tanks, fighting ships, gunfire control 
equipment . . . Westinghouse Small Motors are 
doing their share. 


However, always mindful of those manufac- 


turers to whom we owe our existence, our policy 
continues to be: 


e To make every Small Motor finer than 
the finest that has yet been built. 


e To surpass present accomplishments no 
matter how satisfactory they may now 
appear. 


e To co-operate with American manufac- 
turers in the development of their 
modern motor-driven products. 


To this end we invite you to consult with us con- 
cerning your motor problems and to utilize the 
facilities of our engineering staff in working out 
any of your design and construction ideas. 

We will deem it a privilege to serve you. West- 
inghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., Dept. 7-N. 


J-03160 
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